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Abstract

This report presents the findings from the combined process evaluation and market characterization and

assessment (PE/MCA) of the Home Beriance with ENERGY STARprogram (HPWES) that occurred

in 2014 and early 2015his projectaimed o assess the programds -43%tivities
to determine potential strengths and weefitkamksses of tt
concerns of participating in HPWES, and to characterize current and emerging home improvement markets

in New York State. First, the team used data from the program database to assess program activities

completed during 20223. Second, theteamdent i fi ed strengths and weaknesse
processesas well aghe benefits and concerns of participation, through surveys with 13 HPwES staff, 52

participating contractors, 570 participating households, and 312 households that had an HP&ES hom

energy audit but did ndtirther participate in the program. Third, the team used data from these surveys,

addition tosurveys of 129 nonparticipant residential contractors and 770 nonparticipant househalds,

assecondary sources to character@rrent and emerging home improvement markets in New York State,

including HPWES target markets and future market potential.

Key Words

Green Job$ Green New York (GJGNY), Home Performance with ENERGY STAghergy efficiency,
existing singlefamily homes, market assessment, market characterization, process evaRegimmal

Greenhouse Gas Initiative (RGGI), whdleme energy upgrades.

Acknowledgements

The PE/MCA team wishes to acknowledge Carley Murray, Tricia Gonzales, and Jennifer Meissner of
NYSERDA for the guidance and assistance they provided throughout the evaluation. Tia¢steaould

like to thank the program staff at NYSERDA and its implementation contractor CSG, as well as the
program participantand market actors who respamutto the suvey and provided input and the data to

inform this evaluation. The evaluation team included Benjamin Messer, Hale ForstemddaRunn, Jun

Suzuki, Jordan Folks, Robin Clough, Dulane Moran, Adam Gardels, Susan Lutzenhiser, Sara Titus, Amber
Stadler, ad Abt SRBI.



Table of Contents

APPENDIX A PROGRAM DESCRIPTION AND STAFF PERSPECTIVES

MEMORANDUM L ettt e e e e et e e e e e eeereaa s A-1
AL Program DESCHPLON ......coiiiiiiieiiiiit ettt e s e s e b e e e e enbe e e e e eneee A-1
YN 5 R e o To | = 1 @ o] [=Tod 11 = PP SPPPP A-3
A.L.2 Program FUNGING .......ooooiiiiiiiie et e s e s s e e s s e e nnne e e e A-4
A.L2.1 RGGI AN GIGNY ..ttt ettt e e et et e e e e e s bbb et e e e e e s e bbb e e e e e e e sababaeeaaeeaaannenees A-4
A.1.3 Participant Incentives and FINANCING .........cocoueviiiiiieiriiie e A-5
A.1.4 Contractor Participation and the Building Performance INStitute ............coccceveivieeeniieeenne A-6
A.1.4.1 Contractor Incentives and Reimbursements ...........ccocvvviiiiiiiiiiiiiii e A-7
A.1.5 Program Promotion and Marketing ...........ccooueeeirriiemniiiee et A-8
A.1.6 Energy Efficiency Upgrade PrOCESS.........ccoiiiiiiiiiiieeiiiie ettt e e e A-9
A.2 Staff and Implementer PErsPeCtiVES .........cueiiiiiiiiiiiiie e A-10
A2, 1 SUMMBIY ...ttt e e e e e e e e e e e e e et e e e s e s e et e e e e e e ssrne et e eeeesansnnneeeeeeenanns A-10
AL2.2 SEAMT ROIES ..o A-11
A.2.3 Perspectives 0N Program PrOCESSES .......cuiiiueieiiiieeeaitiieeeaiieeeaiieeeassteeesseeeeesnneeeeasnneeeaans A-12
A.2.3.1 Staff Communication....
A.2.3.2 Program MarKEIING ... ...ccoiuiieiiiie ettt ettt et e e e et e e e enbe e e abe e e e anneeas
A.2.3.3 Comprehensive Home ENergy ASSESSMENTS........ccoiuiiiiiiieeiiiieeiieee sttt A-14
A.2.3.4 Audit and Project Paperwork and ProCessing...........cccocuviiiiiiiiiiiiiinin i A-15
A.2.3.5 Requirements of Funding Source
A.2.3.6 ProjeCt FINANCING ....coouutiiiiiiiiiiie ettt ettt e e
A.2.3.7 Quality Assurance and Quality CONLrOl...........cccouiriiiiiiiiiieiii e A-18
A.2.3.8 Tracking and Managing Goals
A.2.3.9 Program Changes............cccc.....
A.2.4 Perspectives 0N CONITACIOTS .........uiiiiiiiitiiieeeee ettt e e e e et e e e e e s e abb e e e e e e e e s abbbeeeeaeeeaanns
A.2.4.1 CoNtractor MaN@QEMENT.........cciiiiiiiiiiiiie ettt r e e e s e e e e s s sebre e e e e e s s abanees
A.2.4.2 Benefits of Participation t0 CONrACIOrS.........c.cccuiiiieiieiieesii e A-22
APPENDIX B LOGIC MODEL REPORT ... B-1
(R 1 o T [§Tox (o] o OO PU PP PTPRPT B-1
B.2 Program Context, Stakeholders, Intent, and DESIgN ............uuuvivirivivimiminininieininieininrnnnn. B-2
B.2.1 Program DESCHIPLON ......couiiiiiiiii ettt e e st s e e e e e s B-2
B.2.2 BAITIEIS ..o iteee ettt e et e e B-4
B.2.3 Program StakehOlOerS ........ccoiiiiiiiiiie e B-5
B.3 Program ODJECLIVES ........coiiiiiiiiiiii it e e e e e B-5
B.3.1 Program Timeling and STALUS.........cueieiiiiiiiiiiie et B-6
B.4 RESOUICES. .....ceeieieieeeeeteee ettt te e eeee e e et e e sese s e e e e e snsnse e serern e rnnnnnrn e rnrnnes B-7
B.5  ACHVILIES. .ottt ettt e et e b e e aees B-8
BB OULPULS ....eetieieitiieietete ettt ettt ettt ettt ettt e st e et st s s sk s et s sttt s s e st n et n e e e bnbnnes B-10



Table of Contents HPwWES PE/MCA

B.7 Outcomes and LOGIC DIAQIam .......ciueeeiiiiuriieeieeeesiiieteeeeeeesssnsteeeeeeeeesssnnnsnneeeeeessnnnsnsenes B-12
B.8 AsSUMPLIONS ADOUL SIFALEIES ... .vveiiiiiiiiei ittt e e st e e e sbaeeeeans B-17
B.8.1 Baseline Market CONGItIONS .........cocuiiiiiiiiiiiie e B-17
B.8.2 Mid-market SUPPIY-SIO@ ACIOIS........ccoiiiiiiieiie ettt e e e e s e e e e e e e enes B-17
B.8.3 DemMand-Side ACHVILIES .......coiieiiiiiie ettt e e e e e ettt e e e e e e e ennnneeeaaaeeenes B-19
B.8.4 Spillover and Market EffECTS ........cooiiiiiiiiiii e B-20

B.9 Non-Program INflUENCE 0N OULICOMES .......couiiiiiiiiiie ittt B-21
B.LORETEIENCES ..ottt ettt e e st r e e e st e e e e sbb e e e e abreeeean B-21
APPENDIX C ANALYSIS OF CRIS DATA MEMORANDUM ..., C-1
L O R ¥ 10 10 1= T PO PP PRSPPI C-1
C.2 MEINOUS ...ttt e e e e e C-2
LOFC I 11 o [0V [ PP PP PPPPPTPPPPP C-3
C.3.1 Estimated First-Year Program ENergy SavingS..........ccouuueeeiiuieeiiieeeeiiieeesiieeesniieeessneeeeens C-3
C.3.1.1 Program PartiCipation LEVEIS..........cccuuiiiiiuiiiiiiiieiiiee ettt et e e C-9

C.3.1.2 Program Costs and Homeowner Financial ASSISTANCE ...........coovcuviiieieiiiiiiiiiee e C-11

C.3.1.3 COoNtractor PartiCIPAtiON ..........coiiieieiiiiee ettt ettt ettt e e b e sabe e e stbeaeeas C-13

C.3.1.4 GJIGNY Audit to HPWES Project COMPIEtiON ........cceiiiiiiiiiiiiciiiiie e C-15

C.3.2 CyYCle TIME ANAIYSIS.....eiiiiiiiii ettt e e b s C-16

(O3 02% N /1= g ToTo (o] (oo 1Y AN PSP OU PP OPPRN C-16

C.3.2.2 GeNEral CYCIE TIME. ..ottt et e s e e C-17

C.3.2.3 Differences iN CYCIE TiME.......ii ittt ettt e et e e b e sabe e e atnee e C-18

C.3.3 Measure Level FINAINGS ........cooiiiiiiiie ettt e et e e s e e e e snaeeees C-23
C.3.3.1 General Measure LEVEl TIeNAS ........c..uiiiuiiiiiiiie ettt e st C-23

C.3.3.2 Indicators of COMPrENENSIVENESS. ... ....cciiuiiiiiiiie ittt C-23

C.3.4 Quality Assurance INSpection FININGS ........ccoouiiiiiiiiieiiiee e Cc-27

APPENDIX D NONPARTICIPANT CONTRACTOR MCA/SURVEY RESULTS

MEMORANDUM Lot e e e e e et e e et e et e e e e e e eaeeeannas D-1
D1 SUMMAIY ..ttt e e e e e e e e e e s e e et e e e ta bt e e e e e e aes b a e e e e e e aeetabnneeas D-1
D.2 MEINOUS ...t D-2

D.2.1 Telephone SUrvey SAmPIiNG ......oooiieieiiiie et D-2
D.2.2 Nonparticipant Contractor Telephone Survey Disposition and Data Analysis..................... D-5
D.2.3 InfoUSA Data Analysis & EXIrapolation ............ccocveeeiiiiiiiniiiic e D-6
D.2.4 Estimates of Contractor FIrMS iN NYS ......ii e D-7
D.3 Firmographics and BUSINESS OULIOOK...........ueviiiiiiiiiiiiiee e D-9
(520 I = V1 1 o o TP PPPRRN D-12
D.4.1 BPI Training and CertifiCatioN .............oiuuuiiiiiaiiiiie e e e e e e e e D-14
D.5 HOME ENEIGY AUGILS......ciiiiiiiiiiiiiii ettt e e e et e e e e e e e e neaeeees D-16
D.6 Financing and INStallation ..............cooiiiiiiiiii e D-21
[N 70 R T o o Tox g T PP UR PP PUPRPTN D-21



Table of Contents HPwWES PE/MCA

(D ST ) = - 11T o PP PPUUPRRT D-22
D.6.2.1 Promotion and Installation of Energy Efficient Products..............ccooiiiiiiiiiiiiiiiiiiee s D-22

D.6.2.2 Services and MEASUIES ..........ceiiuiiiieiiieee et s ettt sneesreeenee s D-22

D.6.2.3 HVAC INSTAIIALION .....cuviiiiiiiii ittt e e D-27

D.6.2.4 SUDCONITACHING ... .viiiiiiiiieiie ettt enreenre e s D-29

D.6.2.5 QUAIILY ASSUIANCE .....eiiieiiiiiiiit e e e ettt e e e e ettt e e e e e e ettt e e e e e e bbe et e e e e e e aababeeeeeeeaannbneeaeeeaaanbnrees D-30

D.7 Program AWAIENESS .....uuuuiiiieeieeiiiiiiie e e et eeetatan e e e aeseesba e e et eeatst e e e aeteestabnaeeeaeeeensanns D-31
D.7.1 NYSERDA PrOQramS ... oo D-31
D.7.2 ULIlIY PrOQIamS. . ...ttt e ettt e e e e e e st e e e e e e s stb b e e e e e e e e s aanaaaeeaeeeaanes D-32

D.8 SUMNVEY INSIIUMENT .....eiiiiiiiie i e e e e s D-33
D.8.1 INFOAUCTION ..ottt ettt ettt e s e st sen e e s e neneenane e e D-33
D.8.2 ReSPONUENT ROIE ... ..ot e e e e e ettt e e e e e e e ennnrreeaaaeeenes D-35
D.8.3 Program Awareness and Sources Of AWAIreNESS..........ccccouciiiiriir s iec s D-35
D.8.4 AUILS N0 @SSESSMENLS .....uvieiiieiiiietit ettt ettt ettt ettt ettt e st st e s e enane e D-37
D.8.5 FINMANCING ... teteeiutiie ettt ettt e et e et e e e bt e e e bbbt e s b et e e s bt e e et e e e e nne e e e nnrreeen D-40
D.8.6 Construction and INSTAIALION ............coiiiiiiieii e D-40
D.8.7 QUAILY ASSUIANCE ... ..eeiiiiiiiie ettt e iieee ettt e e ettt e e sttt e e e ss e e e e atee e e e snteeeeasbaeeessaeeeanneeeeanseeeeans D-42
D.8.8 TIAIMING ... eteeeeitiie ittt ettt et et e ettt e e st e e ea bt e e e bbb e e s sb e e e e as b et e e et ae e e anneeeeanrreeen D-42
D.8.9 CoNtractor VIEW OF BPI ..........cuoiiiiiiiiiiie ittt D-44
D.8.10FirmographiCS i MCA / ME .......uoiiiiiiie ettt ettt e st e e e ntee e e snbeeeean D-44
APPENDIX E NONPARTICIPANT HOUSEHOLD MCA MEMORANDUM............. E-1
E.L SUMMATY ..ottt e r e e e s r s E-1
E.2 Methods and Data SOUICES .........cuuiiieeeiiiiiiiieeie e e s e eieeee e e e e e s e st ereaeeesasnnteeeeeaeessannsnneees E-2
E.3 New York State Housing and Demographic CharacteristiCS..........cccovcvvveeiriiieeiniieeennnn E-4
E.4 Household Energy CharacCteriStiCS ........uuueiiuiieeiiiiiee ittt ettt E-7
E.4.1 Heating Characteristics & BENAVIOIS. ...........ooiiiiiiiiiiiiiie et E-8
E.4.2 Cooling CharacteristiCS & BENAVIOIS .........ccoiiiiiiiiiiie et E-11
E.4.3 Water-Heating CharaCteriStCS ..........oouiuiiiiiiiiiiiiiie et e e e e e e E-14
E.4.4 Shell CharaCteriSTICS .......ciiieiiiiiiiiieiee ittt e e e s et e e e e e e st e e e e e e s snbneeeeeeeeeanes E-15

E.5 Home Improvement Activity & CharacCteriStiCS ...........uuuuruiririiiiieiniiiriiiiieieinieieinrninnn. E-17

E.5.1 Energy Efficiency Home Improvement Projects, Program Participation, and Awareness. E-23

APPENDIX F NONPARTICIPANT HOUSEHOLD SURVEY RESULTS

MEMORANDUDM Lottt e et e e e et e e e e et e e e e et e e e e et e e e e ean e eeeaenns F-1
FLL SUMIMIAIY ..ttt e ettt et s sttt ettt sttt s st s et s st s e e bs e bnbnbes F-1
A Y/ 111 0 To o £SO PPPPPPR PO F-2

F.2.1 Incidence Test Survey Methods and RESUILS ............eeeiiiiiiiiiiiiiiece e F-3
F.2.2 Web Survey Methods & ANAIYSIS .......coiiiiiiiiiiie e e e F-4
F.3 Respondent and Household CharaCteriStiCS .........ovuuvieeieieeiiiiiiiiee e F-7
F.4 HOME ENEIGY AUITS......eiiiiiiiiiiiiiei ettt e ettt e e e e e s e bbb e ee e e e e e s e nnneeees F-9



Table of Contents HPwWES PE/MCA

F.5

F.6
F.7

Contractor Selection & Home Energy Upgrades..........ccuveveeeeiiiiiieiieeieeeesiiiineeeeee e s
F.5.1 CONtraCtor SEIECHON .......ooii it e e e e e e et e e e e e e e ennaeeeeaeaeeenes
F.5.2 HOME IMPIOVEIMENTS....cii i
F.5.2.1 Reasons, Motivations, and SatiSTACON ...........ccoiuiiiiiiiiiiiiie e
F.5.2.2 FULUIE UPQGIAOES .....eeeiieeiiiiiiiii ettt ettt e e e e ettt e e e e e e sabbbe e e e e e e annbareaeeeeeannnnees
Project Funding and Awareness of Programs..........ccueeeveeeiiiiiiinieeeeessssinineeeeee e e ssnsnnnes
SUINVEY QUESHIONNGAIIES ....uvviiieeiieiiiiiiieee e e e s e st e e e e e e s s st e e e e e e e s ssantataeeeeaeessanrnraeeeeeeseannns
F.7.1 Incidence Test Web Survey Instrument ......................
F.7.2 Nonparticipant Consumer Web Survey Instrument
L R S T =TT o1 o To [ OO U TP PP PPRPPURPINE
F.7.2.2 Project Funding and Program AWAIENESS ..........ccuuteirurieeiieieinieeeaniteeesieeessineessineeesnneeesnnne
F.7.2.3 ENEIGY AUITS ...ttt ettt e e e e st e et e e e e e e aabb bt e e e e e e s nnbaeeaeeeaantnnees

[ R L U o To | = o [ PSPPSR PUPPPRIN
F.7.2.5 IMIOUIVALION. ....eiiiei ittt ettt e e e e ettt e e e e e sttt e e e e s s bbe e e e e e e e e snbbbeeeeeessnnbaeeaeeeaanntnnees

F.7.2.6 DEMOGIAPNICS ..c.uutiiiiiiie ettt ettt ettt e ettt e ettt e e e bt e e e s be e e e e sbe e e e anbeeeanbneeeanaee

APPENDIX G PARTICIPATING CONTRACTORS MEMORANDUM ...........cccvuee G-1

G.1
G.2
G.3

G4

SUMIMATY ..ttt e e e e e s s s e e e e e e e s st a b e e e r e e s s s s bbb aeeeae e e s e naan G-1
IMIBENOUS ...ttt G-2
1] | PR G-2
G.3.1 HPWES WOTK ..ttt etttk et ekttt b ettt et e et e ne e ne s G-3
(TR T2 I - V] 11 o PP OTSP PR G-5
G.3.3 Value of Building Performance Institute Accreditation and Certification..............cccccovcvveens G-6
G.3.4 Marketing, Leads, and Making the Sale ... G-9
(CTRC T ¥ (o 1 £ PP PP URTT PRI G-12
(RS N ST T F=T g Tod o To [P T TP PU PP PUPPPTPP G-19
G.3.7 ASSISIEA HPWES ... G-21
G.3.8 INSTAIIALION......eieiiiiii i G-22

G.3.8.1 Contractor Installation EXPEIIENCE ........ccoiuuiiiiiiieiiiiee ettt sttt aieee e G-22
G.3.8.2 Use of Subcontractors

G.3.9 QUAIILY ASSUFANCE .....cuiviieiiiiee ettt
G.3.10 HPWES Effects on Participating Contractor Businesses
G.3.11  Satisfaction with HPWES and Suggestions for Improvement
SUMNVEY INSIFUMIEBINT .eeiiiiiei et e e e e e e et bt r e e e e e e eeabananae s
G.4.1 Introduction .................
G.4.2 Respondent Role.........
G.4.3 Program Experience ...

G.4.4 Marketing @nd LEAAS .......coouuiiiiiiiie ittt
G.4.4.1 MArketing ACHVITIES: .......viiiiiiii ittt et eaaeee e G-30

G.4.5 CBO Experience/CBO QUESLION BAttery .........coiiiiiiiiiiiiiieeei e G-31

vi



Table of Contents HPwWES PE/MCA

G.4.5.2 Block 2: CBO Sample Yes Aggregation Only

G.4.5.3 Block 3: Non-CBO Affiliated HP Contractor Sample ............ccoooiiiiiiiiiiiiiiiiiiee e G-36
L B I ST= |1 o o | = PSP RI G-37
G.4.6.1 AUILS AN ASSESSIMIENTS ......vviiiiiiieiiiie ettt ettt st et seee e G-37
G.4.6.2 WOrk SCOPE DEVEIOPMENL......ciiiiiiieiiiiee ittt sttt sbeee e G-39
L T T 10 F= g (o1 o RO PPPRTN G-40
G.4.6.4 Assisted HOMeE PerformancCe ..........cccuviiiiiiiiiii i G-40
G.4.7 Construction and INSLAlAION ...........ceiiiiiiiie e G-41
G.4.8 ASSUINNG QUAITY ...eeiiiiiiiiiiiie et e e s e e e e e s e e e e e e e s e aa e e e e e e e e s aaanraeraaaeas G-44
(0 R I = U1 13T TP PR OU PP OPPPN G-45
G.4.9 CoNtracCtor VIEW OF BP ........ciciiiiiiiiiie ittt G-45
G.4.10  Program EXPEIHENCES .....ccceiiiuiiiiiie e ettt e e e e e ettt e e e e e s et e e e e e e e e nnaeeeeeaeeeaannnneeeeaaens G-47
G411 SAUSTACHON ......eeiiiiiie ettt et e e e e G-49
G.4.12  FirmographiCS T MCA [ ME .....cooiiiiiiiiiii ettt st e e es G-50
G412, 1BUSINESS TYPE. ..ttt iuteteiuitieeatteeeaitete ettt e e ettt e e aabe e e e sbe e e e bbe e e aabe e e e aabb e e e asbeeeaabbeeeanbbeeesnbeeeantneaeans G-51

APPENDIX H PARTICIPANT HOMEOWNERS SURVEY RESULTS
MEMORANDUM L e e H-1

H.1
H.2

H.3

H.4

SUMIMATY ..ttt e e e e s s s e e e e e s s s s b e b e e e r e e e s s s bbb aeeeae e e s s naae H-1
Introduction and MethodOoIOgY ..o H-2
H.2.1 Sampling and FIeldiNg ........oooiiiiiiiieiee et H-2
Findings of HPWES Participant HOMEOWNEIS ........ocueiiiiiiiiieiiiiiee e H-3
H.3.1 Re s pondearaCtOriBtiCSC.N.......cccoouiiiiiiiie et H-3
H.3.2 Program INFOMMELION ..........oeiiiiiiieiiee ettt
H.3.3 Audit CoNtraCtor INTEFACHION .......iiiiiiieiii ettt
H.3.4 Contractor INTEIrACLION .........cooiiiiiiiiiiee e
H.3.5 PrOJECE SCOPE.... ettt ettt e e bt e s b e e e as bt e e st e e e s nreeesanbreena
H.3.6 IMOLIVALION. ....eeeeie ettt ettt e e st e e st e e st e e e s brn e e s anbeeeen
[ TG T T T o Tod o TSP UP P UPPPUPRPPN
H.3.8 AWAreness 0f CBO SEIVICES........coiuiiiiiiiieeiiiie ettt e e
[ RG] =T o (1o ] TP PP PP PP PP PP PPPPRP PP
H.3.10Program SatiSTACHION.......c..cii it e e e e e e e e e e
SUIVEY INSTIUMENT .t e e e e e e e e e s e e e e e e e aaes
[ 10 R i do T U ox 1o ] I PP PP PP PP PPPPRPTPPRP
H.4.2 AWEIENESS ....oeeiiiiieiitt ettt e e e e ettt e e e e e et e et e e e e e st n e e e e e e e s e ennnreeeeeenannns
H.4.2.1 CBO SamPle AWAIENESS ... ..uuiiiieeiiiiieitteeeiiiieteteeeaessateeeeeeesasteaetaeeaastssereeeesansssaeeeeeesasnsnnees
H.4.3 Audit CoNtraCtor INTEFACHION ........iiiiiiiiiiiiee et e s
H.4.4 Contractor INTErACTION .........ciiiiiiiiiiei et e e
H.A.5 PrOJECE SCOPE....cii ittt ettt ettt e e e e e et b et e e e e e e s e sttt e e e e e e e sanbtneeeaeaeaannns
H.4.6 Motivation...........c.c.coueee..

H.4.7 FiNANCING QN0 SAVINGS....ciiiiiiiitiiiiiie ettt e ettt e e e s e st e e e e e e s abbbeeeaeaeesannnneeeaeaeaaann

vii



Table of Contents HPwWES PE/MCA

H.4.8 CBO AwWareness and INTEraCtioN............cueeeiirireriieie i siree e e e nnee e H-31
H.4.8.1 CBO SAMPIE ...ttt e e e e ettt e e e e e e abb b et e e e e e snabae e e e e e e antnnees H-31

[ I T 0] o= o 1] o T PP PO P PP PUPRPPRRRP H-33
H.4A.LOSAUSTACHON ...eeeiieieiieeie ittt e e st e e e e st e e s e e e s e e e e snreeenn H-34
H.4.LLONEE ACHIONS ....eeiiiieiei ettt ettt et sa e e st st s e sine e s e H-35
H.4.12DEMOGIAPNICS ... eteiiteeee ittt ettt e et e et e e et e e s e e e e an et e e e e e e a e e e e e n H-36

H.5 SUIVEY DISPOSITION .....uviiiiiieeiiiiiiiiie e e e s e e e e s s e e e e e s e s e e e e e e s s sanraeeeeeeeesennnnnenes H-39
APPENDIX | AUDIT-ONLY PARTICIPANTS MEMORANDUM........ccoovviiiiiiiieei -1
LD SUMIMAIY oottt e e et e e e e e s e s e e et e e et e s b e e e e e e e e s ar e e e e e e e e s -1
1.2 MEBENOAS ...ttt s et e e e s [-2
I.3 Respondent and Household CharacteristiCs ............uuveeiiiiiiiiiieei e I-5
I.4  Program Awareness and EXPEri€NCe........cccooiviiiiiiiii I-6
1.4.1 HPWES Audit Program Awareness and Auditor Selection ............cccccvverniieeniiee e I-6

1.4.2  Audit Process and RESUILS ..........ooiuiiiiiiiiieiie e -8

1.4.3  Motivation and AUt OULCOMES ........ccueiiiieiiieiiiieeiee sttt I-10

1.5 Project Completion and FUNAING ..o -11
1.6 CONraCtOr SEIECHION .....cciiiiiii et I-17
[.7  SUINVEY QUESTIONNAIIES ......uveieeiiiiie ettt ettt ettt e sttt e e st et e e e snb e e e e nnbn e e e e nnes 1-23
L% R [ o To [N 4 i o o I T PO PP PP PP P PPPPPRPP 1-23
1.7.1.1  Screening QUESHONS fOr CONLACT.........cccuviiiiiiiiiiiice e 1-23

1.7.1.2 Detailed Screening QUESTIONS ...........uiiiuriiiiiiee it e ettt ettt e et e e sbe e e baee e s anbee e snbeeeaneeeas 1-25

7.2 IMBASUIES ...ttt e et e et e e st e e st e s et e e s e e s 1-27

173 NO INSEAIALIONS ....eeiiiiiieie et s e e et et e s e e e 1-29

1.7.4 Customer Awareness and EXPEriENCE .........couii ittt 1-29
1.7.4. 1 CBO AWAIBNESS......oiiiiiiiiiiitieiie e e ettt e e e st e e e e s e e b r e e e e e e s s b e e e e e e s s s sbb b et e e e e s sasbaaneeeeassannnes 1-32

1.7.5  Motivations/BenefitS/INtENTION ...........eiiiiiiieiie e 1-35

1.7.6  Contractor Selection COoNSIAEratioNS............ccuviiiiiiieiiiiie e 1-35

1.7.7  ContraCtor INFOrMALION ........oooiiiiie ettt 1-39

1.7.8  CBO SAMPIE .ttt a e 1-40

IR B B 1T g To o r= T o] o1 [ox= TP PPPT P OPTPPPPPPN 1-45

APPENDIXJ GJGNY CBO OUTREACH PROGRAM PE/MCA: PHASE I

EVALUATION SUMMARY ..ottt e e e e e e et e et e e et eeaaaeaes J-1
J.1 Program SUMIMAIY ......cooiiuuureeieeeeeeiiteiee e e e e s s s e ere e e s s sssna e e e e e e s s aanreb e e teeesesanrnrreeeeeeeeas J-1
J.2 Evaluation Objectives and High Level FINAINGS ........ooioiiiiiiiiiiie e J-1

J.2.1 Awareness of and Interest in CBO SEIVICES .........ooiiiiiiiiiiieeire e J-1
J.2.1.1 Evidence of CBO INFIUBNCE .........ccueiiiiiiiiiii e J-2
J.2.2 EXPErience With CBOS .........uuiiiiiiiiiiiiieie ettt e e e et e e e e e e st b bt e e e e e e e e enneaeeeas J-2
J.2.2.1 Evidence of CBO INFIUBNCE .........ccuoiiiiiiiiiiii e J-3

viii



Table of Contents HPwWES PE/MCA

J.2.3 CBO-affiliated and Unaffiliated Population and Project Differences...........cccceveeeieiiiiiineeen. J-3
J.2.3.1 Evidence of CBO INFIUBNCE ........occuiiiiiiiiiiiic e e J-4
J.2.4 Considerations for Changing Program LandSCape .........c.uueeieeaiiiiiiieiieeeeeieiiiiee e J-4
J.3 Evaluation Considerations and program Administrator reSPONSE ........cccceeeeeevicivvvneeeeeennn. J-4
J.4 Evaluation Methods and SampPling ..........cueeieiiiiiiiiiii e J-5
List of Tables
Table A-1.  Home Performance with ENERGY STAR Program Budget Allocation ................. A-4
Table A-2.  Participant Audit Subsidy and Installation INCENLIVES .............ccccvviieeeeeiiiiiiiiieeenn, A-5
Table A-3.  Contractor Incentives and ReimbUrSEMENtS .........cccocvviiiieiiieniee e A-7
Table A-4.  Annual Co-op Marketing FUNAING LEVEIS .......ccvvveiiiiiiiiiiiieee e A-8
Table A-5. Program Staff Major ReSponSibilities ...............uuiuieiiiiiiiiiiiiiiieiiiiee. A-11
TableB-1. Probl ems to be Addressed by..NY.SERDA.B#A
Table B-2.  Home Performance with ENERGY STAR Program Budget Allocation ................. B-8
Table B-3.  Program RESOUICES ........uuiiiiiiiiiee ittt ettt ste et e sttt et e st e e s nbe e e e s nnbeeeesnnneeeas B-8
Table B-4.  Contractor Incentives and Reimbursements ..........cccccovvveieiiiiic e, B-9
Table B-5.  Activities of the Home Performance with ENERGY STAR Program................... B-10
Table B-6. Outputs, Indicators, and Potential Data SOUrces..........ccccoeeeeeieie e, B-11
Table B-7.  Outcomes, Indicators, and Potential Data SOUICES...........cccoecvvveriiiere e B-13
Table B-8. Four Mid-Stream POPUIALIONS ...........uuuuiuieiiieiiieieieieieiereiereiniereerene———.. B-18
Table C-1.  Count of Market versus Assisted HPWES projects by Year ........ccccccccvviiiinnnnnn. C-9
Table C-2.  Number and Percent of Projects with the Same Contractor.............cccccoevveeennen C-15
Table C-3.  Project Milestone Order with Example Project Cycle Time in Cumulative
[ F- YL RSP PTRTPUPPPPPINS C-17
Table C-4.  Level of COMPreNENSIVENESS ........uuuvuiuiuiiiiiiiiiiieieieieinieieiernrnrnrereere—————. C-24
Table C-5.  Exploratory Factor Analysis Factor Loadings for Project Level Data................... C-27
Table C-6.  Project INSPECLiONS DY YEAI ........uuiuiiiiiiiiiiiiiiiiiiiiiiieieieieieieiaiaieeeeernrsreesenenenrnrnenrnne C-28
Table D-1.  Number of Different Types of New York State Contractors Included and Not
Included in the INfOUSA Sample Frame ... D-3
Table D-2.  Count and Percentage of New York State Contractor Types in the InfoUSA
List, by General and Specialty SEgMENLS.........ccoviiiiiiiiiiiiiieee e D-4
Table D-3.  Survey Data Collection Quotas for New York State Contractor Segments........... D-5
Table D-4.  Nonparticipant Contractor Telephone Survey Disposition Results........................ D-6
Table D-5.  Count and Percentage of New York State Contractors in the Home
Improvement Market, by Contractor Type and Segment ...........ccccceeeeiniiiiineennn. D-8
Table D-6.  Annual Residential Sales Revenues and Percentage of Total Residential
Sales in the New York State Home Improvement Market, by Contractor Type ..D-10
Table D-7.  Number and Percentage of New York State Contractor Firm Employees .......... D-11

HPWES Pr



Table of Contents HPwWES PE/MCA

Table D-8.

Table D-9.

Table D-10.

Table D-11.

Table D-12.

Table D-13.

Table D-14.

Table D-15.

Table E-1.
Table E-2.

Table E-3.
Table E-4.
Table E-5.
Table E-6.
Table E-7.

Table E-8.

Table E-9.

Table E-10.

Table E-11.

Table E-12.
Table E-13.

Percentage of New York State Nonparticipant Contractor Firms with Certified

Employees and Average Number of Certified Employees per Firm.................... D-14
Number of Firms in New York State Matched t o BPI 6s List of
BPI-Certified Employee, by HPWES Participation Status...........cccccocvveeeiiineeenne D-15

Fi

r

ms

Percentage of New York State Nonparticipant

Percentage of New York State Nonparticipant Contractors Who Have Test
Equipment and Provide Test in Any and All AuditS........cccccceeeiviiiiiieeeee e, D-18
Percentage of New York State Nonparticipant Contractors Who Ever Hire
Subcontractors and Percentage of Jobs in Which They Are Hired ..................... D-30
Percentage of New York State Nonparticipant Contractors Who Hire Different
TYPES Of SUDCONTIACIONS ....ciiiiiiiiieiiiie e D-30
Percentage of New York State Nonparticipant Contractors Aware of

NYSERDA HPWES, by Source of AWarenessS.........coovvvvviiiiieeeiiniiiieeeeeee s D-32
Percentage of New York State Nonparticipant Contractors Who Worked on
Residential Project that Received Utility Incentives, by Utility............ccccoeeeeee. D-33
Data SoUrce CharaCteriStiCS ......ceiiiriiieiiee ettt e E-4

Number and Percentage of One to Four Unit Housing Stock in NYS, by

Housing and OCCUPANCY TYPE ...vvvieiiiiiieiiiite ettt ettt E-5
Demographic Characteristics of NYS Households ..........cccccceeeiiiiiiiiiie e, E-6
Housing Characteristics of NYS HOUSEhOIdS .......cccoeeviiiiiiiiiieeiieee e E-7
Annual kWh Consumption of NYS One to Four Unit Housing............cccccceeveveee.. E-7
Northeast Owner-Occupied Household Monthly Fuels COoStS ............uvvviviiiiinininnn, E-8

Percentage of the NYS Target Population that Use Primary Heating Fuels, by
HOUSING UNIt TYPE oo E-9
Percentage of the NYS Target Population that Use Primary Heating

Equipment, by Heating FUEl TYPE ......uiiiiiii e E-9
Age of Primary Heating Equipment in NYS Target Population, by Heating

[T B Y o= TP PPPPRPPPPPRI E-10

Percentage of the NYS Target Population that Performs an Annual Tune-Up

on the Heating EQUIPMENT .........uuiiiiiiiiiiiiiieieieieieieieieieieaveaeeeeeeaseneeesesenesrnrnrnnnrnnes E-10
Percentage of the NYS Target Population with AC Equipment, by Housing

L0 0T 8/ o 1= 2P PPPT E-12
Age of AC Equipment in NYS Target Population, by AC Equipment Type.......... E-12

Efficiency of Central and Room/Window AC Equipment in the NYS Target
0] o1 = o] o S E-13

Co



Table of Contents HPwWES PE/MCA

Table E-14. Percentage of the NYS Target Population that Performs an Annual Tune-Up

0N the AC EQUIPMENT......cciieiiiee et e e e e s e e e e e e e s s are e e e e e e e anns E-13
Table E-15. Percentage of the NYS Target Population with Different Types of Water

HEALEIS .. E-14
Table E-16. Percentage of the NYS Target Population Using Different Fuels for Water

HEALING oottt e et e et e et e e e e E-15

Table E-17. Percentage of the NYS Target Population with Foundation, Wall, and Floor
INSUIALION L.eeiiiiitiie et e e s snbee e e e nees E-16

Table E-18. Northeast Owner-Occupied Home Improvement Households, Projects, and

Expenditures Extrapolated t0 NYS .....c.ooooiiiiiiiieiie e E-17
Table E-19. Professional HVAC, Insulation, Window/Door, and Appliance/Major

Equipment Improvements Extrapolated t0 NYS ... E-19
Table E-20. Percentage of NYS Target Population that Participated in an Energy

Efficiency Program and Purchased/Recycled Equipment ............ccccocveeiiiineennne E-24
Table E-21. Percentage of the NYS Target Population that Did Not Participate in an

Energy Efficiency Program and Reasons for Nonparticipation ........................... E-24
Table F-1. Web Survey Incidence Test Disposition ReSUltS ............ccccccevvvvviviiiiiceec, F-3
Table F-2. Web Incidence Test Survey ReSUItS...........coovvvvevviiiiie F-4
Table F-3. Screening Question Results from NYS Nonparticipant Consumers Survey ......... F-5
Table F-4.  NYS Nonpatrticipant Web Survey Quota Group ReSUltS ........cccccevviveieiiiiieenninnen. F-6

Table F-5.  New York State Nonparticipant Home Energy Upgrader and Participating
Household Demographic CharacteristiCs ..........cccvvvveviiiiiiiiiiee F-8

Table F-6. New York State Nonparticipant Home Energy Upgr
Househol ds6é6 Housi.ng..Chatr.ac.t.er.i.s.t.i.c.s.F9

Table F-7. Amount NYS Nonparticipant Home Energy Upgraders Paid for their Energy

Table F-8.  Upgrades Identified in Energy Audit that Nonparticipant Home Energy

Upgraders had not Previously Considered.........cccccovvieviiiiiiee i F-15
Table F-9.  Reasons Nonparticipant Home Energy Upgraders who had an Energy Audit

did Not Hire the Auditor to Install Upgrades ..............evvvuvermivivirininieinieinininininnn, F-16
Table F-10. Percentage of NYS Nonparticipant Home Energy Upgraders who Found their

Contractor through Advertisements or Searches, by Source...........ccccceeeeeeins F-21

TableF-11. NYS Nonparticipant Home Enersgpysfadigngr ader sd Reas

with Aspects of their Home Improvement Project ...........cccccevvieeeiniiie e F-30
Table G-1.  Participating Contractor Interview DiSPOSItIONS ........ccccvvvvveeein i G-2
Table G-2.  Number of HPWES Projects Completed in 2012-2013..........cccccveiiiieeeiniiieennieen. G-4

TableG-3. Percent of Staff at Respondentds .Lo.cGadti on that

Xi



Table of Contents

Table G-4.

Table G-5.
Table G-6.
Table G-7.
Table G-8.
Table G-9.

Table G-10.
Table G-11.
Table G-12.
Table G-13.
Table G-14.

Table G-15.

Table G-16.
Table G-17.
Table G-18.
Table G-19.
Table G-20.
Table G-21.
Table G-22.
Table G-23.
Table G-24.
Table G-25.
Table G-26.
Table G-27.
Table G-28.
Table G-29.
Table G-30.
Table G-31.

Table G-32.

Table G-33.

Table H-1.
Table H-2.

HPWES PE/MCA

Percentage of Contractorés Existing Home Wor Kk
INCENLIVES OF FINANCING ...cciii it e e e e s nrrarreeee s G-5

SOUICES Of TIAINING ..eeiiiiiieieiiiiee ettt e e e e nanneees G-5

Respondent BPI CertifiCations ...........ocueiiiiiiieiiiiiiee e G-6

Percent of Auditors with BP1 Certification .............ccerviiiiiiiiiiee e G-6

Percent of Installers/Technicians with BPI Certification .............cccccvveeieiiiiiinnnee. G-7

Percent of Crew Supervisors with BPI Certification............ccccceeevvviviiieeee e, G-7

Sources of HPWES Audit LEAAS .......ccoviuiiiiiiiiiieiiiiiee e G-9

General Promotion ACLIVILIES .......ocueiiiiiiiiiie ittt G-9

Paid AdVErtiSING ACHVITIES ....uuuiiiieeiiiciiiiiii e s e e e e e s srraee e e e e e e e eans G-10

Use of NYSERDA Co-0op Marketing FUNAS .........cooveiiiiiieiiiiee e G-10

How Participating Contractors Describe the Benefits of the Whole House

APPIOBCR i G-11

Reasons Homeowners Completed Qualifying Projects without HPWES

INCENtiVES OF FINANCING ...coooe e G-12

Specific Staff Members Involved in Project Scoping and Bid Development ....... G-12
Participating Contractor s.a..Di.agnos.t.6Gt3 Audit Egq

Average Percent of Jobs with Various Diagnostic Audit Elements ..................... G-13
Challenges in Getting Consumption Data ..........c.ccceeiiiiieiiiiee e G-15
Types of Homes that Tend to Require Substantially More Modeling Time ........ G-16
Suggestions for Improving the Audit Results Submittal Process ............cccce...... G-17
Typical Length of Time it Takes Customers to Decide to Go Forward................ G-18
Common Factors Contributing to Slow Decision Making ..........ccccceeeeeeeveieieeeennn, G-18
How Long Financing Typically Takes to Arfange ..............ueeveevivimeeimimmminmnmnnnnnnn. G-20
Benefits of NYSERDA FINANCING .....uvvvviiiiiiiiiiiiiiiieiiiiieieieisisisisisnnisisnnennnnnnn. G-21
Differences between Assisted and Market-rate HPWES Projects ...........cccocueeeee. G-22
Measures Installed by Participating Contractors ..........cccccevvveeeeiiiieee e, G-23
Mean Percent of HPWES Projects Including Specific HVAC Services................ G-23
Estimated Percent of HPWES Jobs with Subcontracted Work .............cccceevneeee. G-24
Types of Sub-contractors Typically Used .........cccccoevvvviiiiiiiiiiiiieeeeeeee G-25
Estimated Percent of HPWES Jobs That Require Returning to the Home to

Address a Customer COMPIAINT..........cooiiiiiiiii e G-25
What Would Increase The Number of HPWES Projects Your Firm Does Each

D (= G-28
Longest Delays in Program PrOCESSES .......cuueviiiiiiiiieiiiiiieeiiiieeesiieeeesiveeeesnnneeeas G-28
Summary of Sampling APPrOaCh ........cooiuiiiii e H-3
Demographic and Housing CharacteriStiCs .........ccuveeiiiiieeiiiiiiee e H-4

Xii



Table of Contents HPwWES PE/MCA

Table H-3. Number of Weeks to Complete an Audit and Receive an Audit Report................ H-7
Table I-1. Quotas for NYS HPWES Audit-Only Household Survey, by Quota Group............. [-2
Table I-2. NYS Audit-Only Natural Gas Household Survey Contact and Data Collection
SCREAUIE ...t a e e e s e e e e e e aane -3
Table |I-3. NYS Audit-Only Natural Gas Household Survey DiSpOSition ..........c..cccvveeeiiieeeenns I-4
Table I-4. NYS Audit-Only Delivered Fuels Household Survey DispoSition ............cccccveeeenee I-5
Table I-5. NYS Audit-Only Respondent and Household Characteristics............ccccccveeeeriinnns I-6
Table I-6. Sources of Audit Program AWAIENESS .......uvieeeeiiiiriierieeeeissitireeeeeeesssnsrnneeeeeessnnnnnes -7
Table I-7. Sources of AUItOr SEIECHION .....ciiiiiiiiiiiie e -8

Table I-8. Percentage of Auditonl v Del i vered Fuels R®odfprondentsé Pay
Competed Upgrade PrOJECT .......cocuuiiiiiiiiiieiiiiee ettt 1-12

Table 1-9. Reasons Reported by NYS Audit-Only Delivered Fuels Respondents for Not
Installing All Recommended Upgrades ...........cccoooiiiiiiiiiiie e I-14

Table 1-10. NYS Audit-Onl 'y Respondentsd Reported Reasons for No
HPWES PrOgram...c.ccueiii it e e s e e aa e e e e e e eeannen 1-16

Table I-11. AuditOnl y Respondentsd Reported Sowur.c.elsl9 of Contr e

List of Figures

Figure B-1.  Program DesSign TeMPIALE ........cuiiiiiiiiiieiiiee e B-2
Figure B-2. HPWES Timeline with FUNdING SOUICES .........coiiiiiiiiiiiieiiee e B-6
Figure B-3.  Number of ProjectS DY YEar.......c.uii i B-7
Figure B-4. Initiative LOQIC Diagram ............ccooiiiiiiiiii e B-16
Figure C-1. Number of Projects and Estimated MMBtu First-Year Savings by Year............... C-3
Figure C-2. Percentage of Estimated First-Year Savings by Heating Fuel Type by Year........ C-4
Figure C-3. First-Year Electricity Savings by Top Five Measures by Year ..........ccccccovveeennnn C-5
Figure C-4. First-Year MMBTU Savings by Top Five Measures by Year..........ccccccevviieennnn C-6
Figure C-5. Proportion of Estimated First Year GWh Savings by Utility and Year.................... C-6
Figure C-6. First-Year kWh Savings by Utility and Year per Residential Ratepayer................ C-7
Figure C-7.  First-Year Estimated kWh Total and Average Savings by Year...............cccccoo...... C-8
Figure C-8. First-Year Estimated MMBtu Total and Average Savings by Year........................ C-8
Figure C-9. Percent and Count of Market versus Assisted HPWES Projects..........ccccccceeine C-9
Figure C-10. Proportion of Projects Upstate versus Downstate by Year ...........cccoceeeiinnnis C-10
Figure C-11. Percent of Projects by Energy $mart Region and Year...........ccccceevvveeeeiineeeenns C-11
Figure C-12. Distribution of Financial Assistance Options by Year........cccccvcveeiiiieeeiiiieeeens C-12
Figure C-13. Measure and Installation Cost by Core Measure Area and Year...........cccceee.ne C-13

Xii



Table of Contents

Figure C-14.

Figure C-15.

Figure C-16.

Figure C-17.
Figure C-18.

Figure C-19.
Figure C-20.

Figure C-21.

Figure C-22.
Figure C-23.
Figure C-24.
Figure C-25.
Figure C-26.

Figure D-1.

Figure D-2.

Figure D-3.

Figure D-4.

Figure D-5.

Figure D-6.

Figure D-7.

HPWES PE/MCA

Number of Contractors and Percent of Projects Completed by High Volume
LO70] 011 7= 11 [0 £ TP P PR PP PP PP PR PRPRPTPRTRPRT C-14

g2 RSP SOPPRPPPUPRR C-15
Projects Completed from 2011 to 2013 Corresponds to Number of Audits in

AT e C-16
Typical Cycle Time from Project Start to Completion..............oocccvvveveeeeniiicinnnen, C-18
Differences in Cycle Time for OBR Financed Projects and Non-OBR

[ 10Tz U o= To [ o o] [=Tox £ USSR C-19
Differences in Cycle Time for Projects by Heating Fuel Type........cccoovvvveeennnns C-20
Differences in Cycle Time for Projects with Fuel Switching and No Fuel

SWILCRING e C-20
Differences in Cycle Time for Projects by Heating Fuel Type and Fuel

SWILCRING e C-21
Differences in Cycle Time for Projects with EEPS 1 and EEPS 2 Funding ....... C-22
Differences in Cycle Time for Assisted and Market Rate Projects.............cc....... C-22
Cumulative Counts of Installed Measures by Category .........cccoeeeveveieeeieee e, C-23
Proportion of Projects by Contractor and Project TYPe ..........uvvvvvvvvivrvrninnninennnnns C-26
INSPECLION OUICOMES .....eiiiiiiiiie ettt ettt st e e e s annee s C-29

Percentage of New York State Nonparticipant Contractors Who Expect Their
Residential Revenues to Decrease, Stay the Same, or Increase over the

Next Two Years, by Contractor Segment...........ccccevvveviviiiiiieeeeee, D-12
Percentage of New York State Nonparticipant Contractors Who Have Taken

or are Currently Taking Non-BPI Training on Energy Efficiency

Improvements for Existing Homes, by Contractor Segment ................oeeeeeeeen. D-13
Percentage of New York State Nonparticipant and Participating Contractors
Reporting Training from Different Organization TYPES.........cccevivveeiiiieeeiiiieeeene D-13
Percentage of Nonparticipant Contractors Without BPI-certified Employees or
Interest in Pursuing BPI-certification Who Agree with Statements about Not
Becoming Certified ... D-16
Percentage of New York State Nonpatrticipant Contractors Who Provide

Energy Audits, DY CONtractor TYPE.....ccuua it D-17
Energy Audit Equipment Reported by New York State Nonpatrticipant and
Participating Contractors Who Perform Diagnostic AuditS..........cccoccveveeviiivnnnen. D-18
Average Hours Reported to Perform Aspects of the Energy Audit, by

L0701 7= 11 (0] g = L LU PSSP D-19

Xiv



Table of Contents HPwWES PE/MCA

Figure D-8.

Figure D-9.

Figure D-10.

Figure D-11.

Figure D-12.

Figure D-13.

Figure D-14.

Figure D-15.

Figure D-16.

Figure D-17.

Figure D-18.

Figure D-19.

Figure E-1.
Figure E-2.
Figure E-3.
Figure E-4.

Figure E-5.

Figure E-6.

Frequency that New York State Nonparticipant and Participating Contractors
Provide Customers with a Copy of the Energy Audit Report .........cccccceeevvinnneee. D-20
Percentage of New York State Nonparticipant and Participating Contractors

Who Rated Customer Motivations to Purchase Energy Efficient Equipment

as Critically IMPOITANT ........ooiuiiiiiiie e D-20
Percentage of New York State Nonparticipant Contractors Who Advise

Customers on Payment Options and Provide Financing for Projects, by

(O00] 11 = (o1 (o] g 1Y/ o[ OO PUPPPPPPPTTR D-21
Percentage of New York State Nonparticipant and Participating Contractors

Who Offer Different Financing Options to CUStOMErS...........ccccvvveeeeeeviiicvinneeenn, D-21
Average Percentage of Projects in Which New York State Nonparticipant

Contractors Promote and Install Energy-Efficient Products, by Contractor

Percentage of New York State Nonparticipant and Participating Contractors

who provide Different Residential Contracting Services, by Service .................. D-23
Percentage of New York State Nonparticipant and Participating Contractors

Who Install Different Types of Residential Energy Measures, by Measure ........ D-24
Percentage of New York State Nonparticipant Contractor Segments Who

Provide Different Residential Services, by Service .........ccooceviiiiiiiiiiieeiiiieee e D-25
Percentage of New York State Nonparticipant Contractor Segments Who

Install Different Measures, BY MEASUIe .........coovvviiiiiiiiiiiee e D-26
Percentage of Projects in Which New York State Nonpatrticipant and

Participating Contractors Perform Various HVAC Practices..........ccccccevevevenen.. D-28
Percentage of New York State Nonparticipant and Participating Contractors
Reporting the Most Typical Method Used to Size HVAC Equipment.................. D-29
Percentage of New York State Nonparticipant Contractors Aware of Utility
Programs and Have Been Involved in Utility-Incented Projects, by Contractor
SEOMENT .o e e e e e e e e e e e e a e D-32
Percentage of NYS Occupied Households That Set Indoor Winter

Temperatures Under Different Conditions..........ccoooeveieieiei e, E-11

Percentage of NYS Occupied Households That Set Indoor Summer

Temperatures under Different CoNditioNS ..........ooocuviiiiiieiiiiniie e E-14
Age of Water Heaters in NYS Occupied HOuSeholds .........ccccoooiiiiiiiiiiiniininnnen, E-15
Adequacy of Insulation in NYS Occupied Housing Units ..........ccccceviiieeiiiieeenne E-16
Adequacy of Door Weather-stripping in NYS Target Population Housing

L 1 £ SR E-16
Professional versus DIY Installation by Measure in 2013 ..........cccccceeviiieeennnnenn. E-20

XV



Table of Contents HPwWES PE/MCA

Figure E-7.
Figure E-8.

Figure E-9.
Figure E-10.

Figure E-11.

Figure F-1.

Figure F-2.

Figure F-3.

Figure F-4.

Figure F-5.

Figure F-6.

Figure F-7.

Figure F-8.

Figure F-9.

Figure F-10.

Figure F-11.

Professional versus DIY Expenditures by Measure in 2013 ...........cccocceeveeeenins E-20

Percentage of Northeast Owner-Occupied Households Reporting

Professionally-installed Projects, by Measure, 1999-2013..........cccccccveieeiiiinneen. E-21
Quarterly Remodeling Index for the U.S. and Northeast, 2005-13...................... E-21
Average Expenditures for Professional Projects by Measure in Northeast
Owner-Occupied Households, 1999-2013 .........c.cuuiiiiieiiiiiiiiieee e e E-22
Leading Indicator of Remodeling ActivityFour Quarter Moving Expenditure
Total and Rate of Change, 2001-2013 ........cooveeiiiiiiiiiiee e cecieeee e e e e e E-23

Percentage of NYS Nonparticipant Home Energy Upgraders and

Participating Households who had a Home Energy Audit Performed in the

PaSt TWO YEAIS ...cooiiiiiiiiiiieie e F-10
Percentage of NYS Nonparticipant Home Energy Upgraders who had an

Energy Audit Performed at their Home in the Past Two Years, by

RESPONAENT TYPE ottt et e e sbneeeean F-10
Percentage of NYS Nonparticipant Home Energy Upgraders with High or

Very High Interest in Having an Energy Audit before their Next Home

IMProvemMENt PrOJECL.......ccco o F-11
Percentage of NYS Nonparticipant Home Energy Upgraders who Received a
Discount or Incentive for their Energy Audit, by Respondent Type...........ccce.... F-11
Percentage of NYS Nonparticipant Home Energy Upgraders who Found their
Energy Auditor from Different SOUICES.........cooiiiiiiiiiiiiee e F-12
Percentage of NYS Nonparticipant Home Energy Upgraders and

Participating Households who Reported their Auditor Emphasized Upgrades

that Save the Most Energy and that Most Likely Improve Comfort.................... F-13
Percentage of NYS Nonparticipant Home Energy Upgraders who Reported

that their Auditor Emphasized Upgrades that Save the Most Energy and that

Most Likely Improve Comfort, by Respondent TYPE .......cocoeeeviiiieeiiiiieee e F-13
Percentage of NYS Nonparticipant Home Energy Upgraders and

Participating Households who Agreed or Strongly Agreed with Statements

ADOUL TNEIF AUIL.....eeiiiiee e e e e e F-14
Percentage of NYS Nonparticipant Home Energy Upgraders who Considered
Energy Upgrades before Energy Audit was performed, by Respondent Type ... F-14
Most Common Energy Upgrades Considered by NYS Nonparticipant Home

Energy Upgraders before Energy Audit was Performed ............ccccovvvveeiiiinnen, F-15
Percentage of NYS Nonparticipants Home Energy Upgraders and

Participating Households who had an Energy Audit but did Not Hire the

Auditor to Install the Energy Upgrades..........oocveeiiiiieiiiiiiee e F-16

XVi



Table of Contents

Figure F-12.

Figure F-13.

Figure F-14.

Figure F-15.

Figure F-16.

Figure F-17.

Figure F-18.

Figure F-19.

Figure F-20.

Figure F-21.

Figure F-22.

Figure F-23.

Figure F-24.

Figure F-25.

HPWES PE/MCA

Percentage of Nonparticipant Home Energy Upgraders and Participating
Households Who Think Contractors Who Can Assess and Diagnose Home

Energy Systems and Potential Savings are Important or Very Important............ F-17
Percentage of NYS Nonparticipant Home Energy Upgraders Who Always,
Sometimes, or Never Consider Various Contractor Characteristics ................... F-18
Percentage of Nonparticipant Home Energy Upgraders and Participating
Households who Have Heard of Organizations or Agencies Contractors

Might be Certified by or Affiliated With ...........coveviveiiii e F-19
Percentage of NYS Nonparticipant Home Energy Upgraders and

Participating Households who got Multiple Bids from Different Contractors....... F-19
Percentage of NYS Nonparticipant Home Energy Upgraders who got Multiple

Bids from Different Contractors, by Respondent TYPe.......ccccevvieeeiiiieeeeiiiieeeene F-20
Percentage of NYS Nonparticipant Home Energy Upgraders who Hired a
Contractor and that Found their Contractor from Different Sources ................... F-20
Percentage of NYS Nonparticipant Home Energy Upgraders who Made
Energy-Related Upgrades, and who Hired a Contractor or did the Upgrade
TREMSEIVES ...t a e F-22
Percentage of Nonparticipant Home Energy Upgraders who Made One or

More Energy-related Upgrades as Part of their Home Improvement Project in

the PASt TWO YEAIS ..eeeiiiieiiiiiiiiiiie e ettt e e e e st ee e e e e e s e nnbaneeaaee s F-23
Percentage of Nonparticipant Home Energy Upgraders with Home

Improvement Projects that Included Core Energy Upgrades and Other

ENergy UPgrades.........cooooviiiiiiiiiee e F-24
Percentage of NYS Nonparticipant Home Energy Upgraders who Reported

Primary and Secondary Reasons for their Home Improvement Project ............. F-25
Percentage of NYS Nonparticipant Home Energy Upgraders who Installed

Core Upgrades or Other Upgrades, by Primary Reason for Doing their Home
IMPIrOVEMENT PIOJECT...cciiiiiiiii ittt e F-26
Percentage of NYS Nonparticipant Home Energy Upgraders who Rated
Motivations for Doing their Home Improvement Project as Important or Very
Important, and the Most Important Motivation...............ccccooe oo, F-27
Percentage of NYS Nonparticipant Home Energy Upgraders who Agreed or
Strongly Agreed that their Project Fulfilled their Motivation for Doing It.............. F-27
Percentage of NYS Nonparticipant Home Energy Upgraders who

Experienced Problems before their Home Improvement Project, and, of

those, whether their Problem was Resolved after their Project, whether they
Installed Core or Other Upgrades, and whether they Hired a Contractor ........... F-28

XVii



Table of Contents HPwWES PE/MCA

Figure F-26.

Figure F-27.

Figure F-28.

Figure F-29.

Figure F-30.

Figure F-31.

Figure F-32.

Figure F-33.

Figure F-34.

Figure G-1.
Figure G-2.
Figure G-3.
Figure G-4.
Figure G-5.
Figure G-6.
Figure G-7.
Figure G-8.

Figure G-9.

Figure G-10.
Figure G-11.
Figure G-12.

Percentage of NYS Nonparticipant Home Energy Upgraders and

Participating Households Somewhat or Very Satisfied with Aspects of their

Home IMpProvemMent PrOJECT........uuiiii ittt F-29
Percentage of NYS Nonparticipant Home Energy Upgraders who Plan to

Make Upgrades to Reducethei r Ho meds Ener gy Use..iF80
Percentage of NYS Nonparticipant Home Energy Upgraders who Ranked as
Important or Extremely Important Iltems that Would Help them Purchase

Energy Efficient Upgrades in the FULUre..........ccccceee i F-31
Percentage of NYS Nonparticipant Home Energy Upgraders and

Participating Households who Paid for their Home Improvement Project with
Different Payment MethOdS ..........cooiiiiiiiiiiiiec e F-32
Percentage of NYS Nonparticipant Home Energy Upgraders who Reported
Awareness of and Received Utility Rebates or Incentives ...........ccocccveevviieeennen F-32
Percentage of NYS Nonparticipant Home Energy Upgraders who Reported
Awareness of NYSERDA Programs and HPwES, and Who Considered

USING HPWES ... .ottt ettt ettt e et e e et e e e sntaeeaeans F-33
Percentage of NYS Nonparticipant Home Energy Upgraders who Cited

Reasons for Not Participating in HPWES............cccccoiie F-34
Percentage of NYS Nonparticipant Home Energy Upgraders who Received

Grants, Non-Utility or Non-NYSERDA Incentives, or Tax Credits for the

Equipment Installed, by Respondent TYPe ... F-35
Percentage of NYS Nonparticipant Home Energy Upgraders who Reported

the Source of their Grant, Non-Utility or Non-NYSERDA Incentive, or Tax

Credit for the Equipment INStalled ...............euuuviiiiieiiiiiiiiiiiieieeieeeeee. F-35
ParticCipation STArt Y @I .........uuuuuuueieieieieieiiieieieierereierererererereree ... G-3
Proportion of Customers that Think BPI Accreditation is Important ...................... G-8
Rated Value of BPl ACCreditation ...........cccoeeiiiiiiiiiie e G-8
Rated Importance on Customer Motivation to Pursue Upgrades..............c.c....... G-11
Estimated Number of Hours Needed to Conduct Audit in Home ...............c....... G-15
Estimated Number of Hours Needed to Complete Modeling ..........cccccvvvvvvvnnnnnns G-16
Rated Value of HPWES AUAILS...........uuiiiiiiiiiiiiee et G-19

t

he

Participating Contractor Agreement with:

for the audit cawer.s...my..f.i.r.m..s..c.0.s.1.6-19

Participating Satisfaction with NYSERDA Financing........ccccccccveeevviiiiinneeneeennnnnns G-20
How HPWES Has Changed Participating Contractor BuSinesses..........cccccceeue. G-26
Current Overall BUSINESS OULIOOK .......cccuvviiiiiiee i e e G-26
Satisfaction with Various Elements of HPWES ...........ccccccciiviiiiiiiee e, G-27

Xviii

Next

iThe



Table of Contents HPwWES PE/MCA

Figure H-1.  Sources of Program Information, multiple responses allowed .............ccccccceeernnns H-6
Figure H-2.  Use of Program INfOrmation...........c.cooiiiiiiiiii oot e e H-6
Figure H-3. How Participants ldentified AUGItOrS ..........c.eveiiiiiiieiiiiie e H-7
Figure H-4.  Satisfaction With AUdit PrOCESS. ........ocuuiiiiiiiiieii e H-8
Figure H-5.  Satisfaction with Audit RESUIL ............cooiiiiiiiiii e H-8
Figure H-6.  Audit Cost Willing to Pay in the FULUIe ...........coociiiiiiiii e H-9
Figure H-7. How Participants Identified @ CONractor ...........ccccvveeeeeeii i H-9

Figure H-8. Fact ors Considered When Hiring ContkH&ctors, %
Figure H-9. Measures Installed through HPWES, not Installed, Installed Outside of
HPWES, Planned to Install in the Future, and not Recommended..................... H-11
Figure H-10. Problems before HPWES, multiple responses allowed ............cccccooviiieiiniineeens H-12
FigureH-11. I nf l uenti al Program.Eeat.ur.es...%.0inH12uenti al 6
Figure H-12. Payment Method, multiple responses allowed ............ccccocveeiiiiiiiiiiiiieee e H-13
Figure H-13.  Awareness of Payment SYSIEMS .........cviiiiiiiiiiiiiee et H-13
Figure H-14. Information Sources of NYSERDA Program-Sponsored Loan, multiple

responsSes allOWEd ...........ooovviiiiiiii H-14
Figure H-15. Satisfaction with Program-Sponsor ed L oan.... %...0.S.a.t..i.d-14i ed o
Figure H-16. Val uabl e CBO Serlvd.x.es....%..0Mal.uab..... H-15

Figure H-17. Sati sfaction with Progr.am.El.ement. s, H1% fASatisfi
Figure H-18. Per cei ved Value of . ..HRwWES.,. ... .%..i.Ag.r.ee.dHl6
Figure I-1.  Statistically Significant Differences in Reported Sources of Audit Program

Awareness, by FUElI TYPE ..o I-7
Figure I-2. Percentage of NYS Audit-only Respondents who Agreed with Aspects of the

AUdit EXPEIIENCE ... -8
Figure I-3. Percentage of NYS Audit-only Respondents who Received Verbal and/or

WHEEEN AUAIL REPOI ..ot -9
Figure 1-4. Percentage of NYS Audit-only Respondents who Agree with Audit Results

PrOCESSES ..t e e e e eeeeaaaas 1-10
Figure 1-5. Percentage of NYS Audit-only Respondents who Agree with Audit Results

PrOCESSES ... I-10
Figure I-6. Percentage of NYS Audit-only Respondents Willing to Pay for Future Audit....... -11
Figure 1-7. Percentage of Audit-only Delivered Fuels Respondents who Reported

Equipment Upgrades since their AUit .............oooiiiiiiiiiiieeee e, 1-12
Figure I-8.  Percentage of Audit-only Delivered Fuels Respondents who Received an

Equipment Upgrade Recommendation but did not Install the Upgrade................ 1-13

XiX



Table of Contents HPwWES PE/MCA

Figure 1-9.

Figure I-10.

Figure I-11.

Figure 1-12.

Figure 1-13.

Figure I-14.

Figure |-15.

Figure I-16.

Figure 1-17.

Figure |1-18.

Percentage of NYS Audit-only Delivered Fuels Respondents who Received

an Equipment Upgrade Recommendation and Plan to Install Upgrades in the

NEXE TWO YBAIS ..o 1-15
Percentage of Audit-Only Respondents Who rated HPWES Program Benefits

AVal Wa. .l e I-17
Percentage of Audit-only Delivered Fuels Respondents Using a Contractor to

(070] 191 o] 1= (I U o 7= Vo [P EEUR 1-17
Auditonl y Del i vered Fuels Respondentsd Level
Contract 0.n.8.5. .. . WD K 1-18

Percentage of Audit-only Respondents Rating Contractor Services as
T I 0 1 I T 0 - U 0 SO TR PUU PR I-18

Percentage of Audit-only Respondents Who Receive Multiple Contractor

Percentage of Audit-Only Delivered Fuels Respondents Who Considered

Various Contractor Qualities When They Looked for their Contractor ................. 1-20
Percentage of Audit-Only Respondents Who Consider Various Contractor

Qualities When They Generally Look for a Contractor................eevvveevveveveenvnennnnns 1-21
Percentage of Audit-only Respondents Aware of Energy Efficiency Labels

and Contractor CertifiCationS ...........ccuuiiiiie e [-22
Percentage of Audit-only Respondents Aware of NYSERDA Requirement for
Contractor BPI Accreditation, by Whether Respondent Installed Upgrades
Recommended from their AUIt...........coooiiiiiii e I-22

XX

of



Appendix A Program Description and Staff Perspectives
Memorandum

This memo includes the program description and results of interviews with program staff and implementers

for theProcess Evaluation and Market Characterization Assessment (PE/M@¥) ldbme Performance

with ENERGY STAR (HPWES) Program, conducted for New York State Energy Research and

Development Authority (NYSERDA)This evaluation covers the 2012 and 2013 program years. The

HPWES program is constantly evolving, however, and twoikigiptives have changed or will change the

HPWES program in the near future. First, a4 internal HPWES process review resulted in

substantial changes to the HPWES program, with the goal of clarifying, simplifying, and speeding up the
program procss for participants. These program changes are noted in these sections, as applicable. Second,
New York Stated6s recent establishment of the CIlean
NYSERDAGs program admini st r alased nesowroe acgwsition pregsamsa wa y f
to market transformation programs and matka&ded initiatives to support energy efficiency and renewable

energy in the stateThese proposed changstarted following the design of data collection activities for

this evaluation, andare still in development. The introduction and conclusion of the HPwWES PE/MCA
reportpresentsinsights r om t his evaluation to inform NYSERDAGS

efficiency landscape.

A.1 Program Description

NYSERDAGS prHiPgwEesSm has been an integral part of NYSE

portfolio since its launch in 200The annual number @bmpletedorojects steadily increased year over

Er

ror

ev

RDA

year reachinganallt i me hi gh of 6, 842 pr o] eHPWwES progranzh@sl 1 . I n tot a

completedhearly55,000 projects. The prograraported savingsf morethan34 gigawatt hours (GWh)f
electricity and 1.8 milliorBritish thermal unitsNIMBtus) between 2001 and 2013.

TheHPwESprogramhas several componentscluding: a market rate HPWES patiin Assisted path for
incomeeligible householdsaccess to free or subsidized audits and a financing compoémisupported
by Green Jobs Green New Yor®JGNY) funding and an opportunity to address homes with delivered
fuels (oil, wood, propane) using funds from tRegionalGreenhousé&aslinitiative (RGGI). The program
deliveredmore thard8,000 home energy audits siriteinception with nearly 35,00@&udits completed
during the evaluated program period, 221 3.

1 See fAProceeding
5/ 8/ 2014 and fdRe
Service Commission.

a Motion of the ComaM-G%)i on

on
f or mi n g-Mi00D4) 4/H @14, State of New YaskrPablic( C A

n -~
m o
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Program Description and Staff Perspectives Memorandum HPwWES PE/MCA

The HPwESprogram uses building science and a wHodeise approach to identify opportunities to

increase the energy efficiency of existitmyv-rise residential buildings. The program is designed to reduce
the energy use i n Ne tofof¥-tamily ho8singstoekdhsough keatmg filehagd o n e
electricity-related savings. The improvements in the building shell and heating systems typically result in
significant costeffective fuel savings. Energy efficiency improvements throughptioigram include

building shell measures, higgfficiency heating and cooling systems, hot water heaters, ENERGY STAR
appliances and lighting. To encourage customer dentaretgy Efficiency Portfolio Standard (EEP&)d

RGGI funds provide financial incentives to helpseff the cost of costffective installed measures. In

addition to the costffective energy savings offered, HPWES addresses residential health and safety issues
pertaining to indoor air pollutants, focusing on carbon monoxide and other pollutants assodiat
combustion appliances, ventilation, and moisture control. This effort also increases thertonyrability

of New Yorkds housi ng suthasdick dammingambld,raedsnddewvn g pr ob | e ms

Assisted Home Performance with ENERGY STAR (A#ES)is an incomeeligible component of the
HPwESprogram. AHPWES is designed to reduce the energy burden on households whose incomes are
between 60% and 80% of Area Median Income (AMI). Like the market rate HPWES, AHPWES uses
building science and a wheleouse approach to energy efficiency, but provides additional financial support
to qualifying homeowners. Unless explicitly defined, the acronym HPWES refers to the program as a

whole, including both assisted and martate tracks.

The HPwWESprogram exped contractorso address how therhole housdunctions and provides

incentives and financing to support installation of a wide array of eligible measures that achieve extensive
and longlasting natural gas and electric savings. Contractors complete Ca@npishHome Energy
Assessments (CHEA$)h er eaf t er r e fiefor allemdolled bomeosnes byuakingtals 6
inventory of the current home conditiomscluding diagnostic testing of combustion appliances and
blowerdoor testing for atinfiltration ratesand developing a work scope for proposed improvements,
including a cost and energy savings estimate. The emedjyallows the contractor to recommehdlistic

improvements that maximize energy savings in every home.

HPWES relies oBuilding Performance Institute (BPBccredited contracting firms to assess and install
these improvementén aggressive workforce development initiativestrengthen therogram delivery
infrastructurecomplements therpgram by providindraining axd accreditatin for techniciansas well as

marketing outreach, and educatiemspur customer demand.

The following sections provide additional details about program objectives, program funding and

incentives, contractor participation, marketing, and program presess
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Program Description and Staff Perspectives Memorandum HPwWES PE/MCA

A.1.1 Program Objectives?

The HPWES program operates with the ldagnm objective of changing the market for residential energy

efficiency by increasing the supply of highly qualified contractors trained in building science methods that

maximize energy saviys potential from qualified projects. Program marketing is paired with incentives

and attractive financing to increase demand for services of pregualified contractors. The HPWES

programbs guidance for contr acttloa sf alelsacwii rbge swa yh:e sfeT tpe
objectives of the Program are to enhance the delivery of building performance services and-obéhstate

art diagnostic tools and building science principles to-etisttively reduce energy consumption, while

simultaneouslyadde s si ng heal th i ssues. 0
The longterm goals for the HPWES Program are to:

1. Create a markdtased system of supply and demand that supports the renovation of existing

homes toward greater ereasy)s tefnfoi aipepmroyacihsi ng a fAh

2. Enhancetheqgaci ty of t he nswopskheotp 6t os esruvpipcleys fifoonre c ompr e h

efficiency for existing oneto four-family homes.

3. Improve the quality of residential energy efficiency installations through a witalse approach

emphasi zi nagsas Wet émo ua e p Yuakitydnstallationdtechmigueh

4, Develop a network of BPgertified contractors and accredited contracting firms that market, sell,
and provi de c o prapaseyhse nesm caudisraimbrseguceethat focus on
increasiiy the health, safety, durability, comfort, and energy efficiency of existingtorieur

family homes.

5. Lessen the burden imposed by energy consumption and othernatiitgd costs with a

significant emphasis on providing this benefit for {dw moderée-income residents.
6. Create sustainable energy savings and environmental benefits.

TheHPWES program also has shtgtm goals for program participatipimcludingto serve 6,523 electric

customers and 7,337 natural gas customers every year fror220%52

2 Content for this section and the Program Funding section also appears in the Home Performance with
ENERGY STAR Logic Model Final Repolarch 2014https://www.nyserda.ny.gov/
/media/Files/Publications/PPSER/ProgrBwaluation/2014ContractorReports/26REM-Home
PerformanceEnergyStar.pdf

8 Customers receiving electric services and customers receiving gas services are not addititree EEPS
Supplemental Revision to the SBC Operating Plan (Z5) filed 12/22/2011 (p 128).
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A.1.2 Program Funding

The program budget for HPWES is comprised of funding from a variety of sources: System Benefits

Charge (SBC) lll, EEPS I, EEPS lI, for a total of approximately $223.4 million from 2006 through
December 31, 2019 6ableA-1) . Since 1998, New York Stateds SBC has
energy efficiency measures, research and development, and thectome sector. The New York Public

Service Commission first authorized EEPS in 2008, and added natural2f¥9in

Table A-1. Home Performance with ENERGY STAR Program Budget Allocation
($ millions)

Sources: System Benefits Charge, Operating Plan for New York Energy $mart™ Programs (July 1, 2006-December 31,

2011)As Amended February 28, 2011 (revised April 2011) ; NYSERDA, Ne\
Evaluation and Status Report, Year Ending December 31, 2011, March 2012 (Revised April 2012); Public Service

Commission, Order Modifying Budgets and Targets for Energy Efficiency Portfolio Standard Programs and Providing

Funding for Combined Heat and Power and Workforce Development Initiatives, December 17, 2012.

R secuy | EEPSI | EEPSI | EEPSIL| EEPSI| o0,
Market $40.7 $1.8 $21.7 $17.2 $52.3 $133.7
Assisted $47.9 $0.9 $8.0 $7.8 $25.1 $89.7
Total Program by Funding Source $88.6 $2.7 $29.7 $25.0 $77.4 $223.4

In addition, the HPWES program leverages quarterly allocations from RGGI auctions. In 2013, these
allocatons totaled nearly $4.5 million for HPWES and more than $6 million for AHPWES. RGGI funds
help support incentives for delivered fuel efficiency measures and a GJGNY Residential program that
offers customers free or reduced cost eneglits and lowinterest financing to fund qualifying measures

and projects, as described below.

A.1.2.1RGGI and GJGNY

RGGI supports HPWES by providing funding for the GJGNY program, which provides free and reduced

cost audits, as well as a leénterest revolving loan fund for cesffective scopes of workGIGNY is

expected to lead to increased participation in HPWES and utility rebate programs that are delivered through
contractors participating in NYSERDA®&s HPWES program.
greaterincet i ve f or t he ho me o wbaekrincenttvey contrctos RaRiBipatingin ¢ a s h
NYSERDAG6s HPwWES program can offer the hrieestowner the
loan for the balance of the cost. GIGNY is expected to lead to incigasieipation in AHPWES due to

the inclusion of alternative underwriting criteria. GJGNY funds also support a variety of activities

performed by a set of selected constituebaged organizations (CBOs). CBOs are contracted by

4 Funded through th€&reen Jobs Green New York Act of 2009 (A.8901/S.5888 and chapter amendment
A.9031/S.6032) Laws of New York, 2009.
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NYSERDA to engage in targetedarketing and outreach activities expected to lead to increased uptake of
HPWES, and particularly AHPWES, projects within their communities. These organizations provide
marketing support, direct customers to the program, and sometimes act as liaisees loetstomer,

program, and contractér.

In addition to financingRGGI funding supports HPWES by providing opportunities for customers who
might not be eligible for EEPS incentives. RGGI funding is designed to help reduce greenhouse gas
emissions and thusupports projects among customers that use oil and propane for space and domestic
water heating purposes. The funds will offset part of the cost for consumers to replace inefficient oil and
propane heating equipment and other measures that have ardpact on reducing oil and propane
consumption (e.g., insulation, air sealing). NYSERDBAlsocoordinating with Long Island Power

Authority (LIPA), New York Power Authority (NYPA), and municipal electric service providers to offer
these heating efficiencservices to their customers. In the event natural gas funds are not available,
NYSERDA may expand the use of RGGI funds to naturaffiged heating equipment.

A.1.3 Participant Incentives and Financing

HPWES offers subsidized energy audits and incentivesiéoinstallation of qualifying eneregfficient
measuresTableA-2). These incentives vary based on household income. Households with incomes
between 60% and 80% of AMI, calculated based on the number -tifiielloccupants and éhrmedian

county income, are eligible for AHPWES, and receive enhanced installation subsidies. All households with

incomes less than 200% of AMI are eligible for a free energy audit.

Table A-2. Participant Audit Subsidy and Installation Incentives

Subsidy Market Rate (>80% AMI) Assisted (60-80% AMI)
Free or reduced cost energy audit | Free for households with incomes under 200% AMI
for most households Partially subsidized for households with incomes 200% to 400% AMI
Measure installation subsidies High Efficiency Measure Incentive | Incentive: up to 50% of costs
and incentives (HEMI): 10% of eligible measure eligible measures, up to $5,000
cost up to $3,000 for single- and $10,000 for 2-4-
family buildings.

The HPVES Program maintains a list of eligible home improvement measures, inchrdiqgalified
measures and those that require-siecific costeffectiveness screening. In addition to natural gas and

electric measures, some delivered fuels measuredsaiacented through RGGI funding. Additional

5 A more completaliscussion of the role of ConstituenBpsed Organizations can be found in a Process
Evaluation and Market Characterization Assessment of the GJGNY Outreach Program, prepared by Research
Into Action and published in March 2014.
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health and safety upgrades do not qualify for incentives, but may be eligible to be financed using one of the

NYSERDA loan products discussed below, as long as the amount does not exceed 15% of the project total.

Through GIJGNY, NYSERDA offers two loan products to HPWES participdis OnBill Recovery

(OBR) Loan and The Smart Energy Lodine OBR Loaris paid through the utility bill, and transfed

with the house in the case of sale. It is available for progectpleted with most of the major utilities in

New York State where the project is fArewenue neutral ¢
greater than or equal to the monthly loan payment). The Smart Energy Loan is a separate loan product and

does not transfer with the house. Both loans offer betoarket interest rates (3.49%s of January 2015

and qualify homeowners based on a combination of credit scoretcedi@lbbme ratio, mortgage payment

history, bankruptcy, foreclosure, repossessiatolny, and outstanding collections. These eligibility
requirements include two tiers: Tier 1 provides fistar
Fannie Mae financing standards for the state, and Tier 2 qualification requirements allow homedtvners

lower credit scores to qualifjoan qualification criteria havehanged several times since their

introduction. Starting in mik2014, GIJGNY loans no longer requiréam-yearbill payment history, and

Tier 2 qualification requirements are streamiimgth a minimum credit score of 540. Financed projects

must be coseffective overall. NYSERDA also offers a third loan prodtice Residential Loan Funih,

four counties of thetate whichis designed for borrowers with lower crelit.

A.1.4 Contractor Participation and the Building Performance Institute

HPWES energy audits and energy efficiency upgrades must be installed by participating HPWES

installation contractors. NYSERDA expects participating contractors to complete at least 24 projects or

$100,000 irHPWES work per year (although, in practice, these minimums are flexible), and conducts

QA/ QC activities to ensure cont tTaensucerthatbiPWwESr k meet s N
contractorar e ful ly ver sed Jvwduselpprodcleto quuy effigienaympgsdesvh ol e
NYSERDA requires that participating contractor fir ms
2014)8 As the organization that develops and maintains best practice standards for thBousele

building science approacBPI is closely involved in the HPWES prograllY SERDA and BPI have

worked together to develop contractor certification guidelines and manage contractor accreditations for

over a decade. BRiccredited firms have specialized training in energy audits aieitaffy retrofits based

on this wholehouse building science approach. Becoming a participating HPWES contractor requires

contracting firms to ensure sufficient staff certification to meet BPI accreditation requirements, apply to

6 Seehttps://www.nyserda.ny.govmedia/Files/EERP/Residential/Programs/Existitmme Renovations/res
loanrinfo-form.pdffor a complete explanation tfan approval criteria.

7 SeePerspectives on Contractamsction.
8  BPI replaced accreditation with GoldStar in F2id14.
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NYSERDA for approval, andign a program agreement. HPwaffiliated contractors are eligible for

incentives that help offset the cost of BPI testing.

A.1.4.1Contractor Incentives and Reimbursements

NYSERDA provides technical, financial, and marketing support to participating contraatdrspecific

incentives and reimbursements for contractors encouraging a variety of activities desired by the program. A

complete list of contractor incentives is included ableA-3.

Table A-3. Contractor Incentives and Reimbursements

Name

Description

Rationale

Audit
Reimbursement

Up to $400 ($250 for most single-
family homes)

Offsets the time required to conduct
comprehensive audits necessary to identify
jobs that are more cost-effective for the
customer and more profitable for the
contractor. Encourages contractors to offer
these services and customers to request
them by reducing the cost involved to both
parties

Advanced
Modeling Incentive

5% of the value of eligible
measures installed, up to $500 per
project

Makes it beneficial for contractors to model
the home using program-approved software
and to incorporate the whole house model
into their business successfully

Referral Incentive

2% of the value of eligible
measures installed, up to $500 per
project

Encourages referrals among BPI-certified
contractors with different specialist
certifications

Electric Reduction
Incentive

$75 for ENERGY STAR refrigerator
or freezer, $25 for Room AC or
dehumidifier

Encourages contractors to suggest energy
efficient appliance replacement as part of
the program-qualified scope of work

Cooperative See below. Sliding scale based on Helps contractors promote their services

Advertising advertising type and project volume | while building consumer awareness of
HPWES

Equipment One-time offer for new contractors Offsets the cost of equipment necessary to

Incentive or new-to-region contractors, 20% perform advanced diagnostics

of eligible equipment cost, up to
$4,000

BPI Certification
Reimbursement
Incentive

50% of written and field exam fees
for new certifications

50% of field exam fee for renewals

Encourages contractors to obtain their BPI
certification and to renew existing
certifications

Company BPI
Accreditation

50% of cost for new accreditation,
decreasing by 10% per year from
2014 to 2016 for renewals

Offsets the cost of obtaining and
maintaining BPI accreditation

First Completion

One-time $500

Encourages new contractors to complete

Incentive their first project within three months of
enrolling in the program

First Year One-time $1,500 for completing 24 | Encourages new contractors to embrace

Production projects and at least $180k of work | HPWES by offering an incentive to new

Incentive within first 12 months contractors that meet certain thresholds in

project volume or value
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A.1.5 Program Promotion and Marketing

HPWES program promotion occurs through a mixture of NYSERP&nsored activities, the efforts of
programaffiliated contractors, and outreach conducted by CBW$SERDA creates awareness oéth

HPWES Program using direct marketing channels (primarily online), but also through newspaper and radio
outlets. NYSERDA streamlined and shifted the messaging focus of their website and marketing materials
as part of the mi@014 internal process revie®ection5.1 Program Marketing and Outreagbrovides an
overview of these changes. CBOs play a minor marketing role compared to the other marketing channels,
but serve the program by delivering program information to haodesach market segments. CBOsaal

refer eligible homeowners in specific regions. NYSERDA also supports contmaiti@mied marketing

through its cooperative marketing program. Contractors completing at least one HPWES project are eligible
for cooperativanarketing funds on a slidingae. Contractors qualify for $5,000 to $200,000 irogo

marketing funding per yeaf &bleA-4), depending on the number of projects completed in the previous

calendar yeal® The overall budget for this marketing program is $1ifian.

Table A-4. Annual Co-op Marketing Funding Levels

Number of Contractor Projects Available Co-op Funds
1-50 $5,000

51-100 $12,500
101-150 $25,000
151-200 $75,000

Over 201 Up to $200,000

The level d cooperativemarketing funds available depends on the marketing chasakby the

contractor. The threger structure iss follows

i Tier 1: 60% reimbursement for direct mail, hpHge print ads, quarter page newspausrand
magazine and newspageserts.Thisalsoc over s fApay per <clicko or Facebc

online banner ads.

i Tier 2: 40% of the costs of broadcast media, radio, vehicle signage/wraps, billboards, sponsorship

signage, collateral materials (such as brochutash signs, andoupon inserts.

9  See the Process Evaluation and Market Characterization Assessment: GJGNY Outreach Program, prepared
by Research Into Action and NMR Group, published in March 26ttgs://www.nyserda.ny.gov/
/media/Files/Publidédons/PPSER/Prograifivaluation/2014ContractorReports/20EMEP-GIGNY-

Outreach.PDF

o | f a contractoro6s production in the current calendar vy
eligible for the ceop marketing incentives based on theirent production level.
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i Tier 3: 20% of small print space (less than a quarter page) and referral cards.

To maintain brand consistency, NYSERDA requires that all promotional materials receivaopgwods:

1 Include HPWES and BPI logos.
i Include the name of the ntvacting company (as listed in the HPWES Partnership Agreement).
1 Promote either the HPWES and/or the AHPWES program within the text, graphics, or logos.

A.1.6 Energy Efficiency Upgrade Process

Completing an energy efficiency upgrade through the HPWES prograsivés a number of key steps.
This section outlines the major processes for participants, contractors, and program staff within each of

these steps, and notes any changes to program processes during or after-#84 2@2luation period.

Recruitment. NYSERDA, contractors, and CBOs conduct marketing and outreach activities to recruit

participants (see sectidn2.2 Program Promotion and Marketing

Comprehensive Home Energy Assessmerrtfter making the decision to apply for an energy audit,
prospective prticipants complete and submit a GJGNY audit application and select a contractor from a list
of participating contractors in their area (if they have not already approached or been approached by a
contractor.) The program team reviews and approves theapudication, and the contractor must claim

the reservation number before moving forward withabdit After scheduling and completing thedit

using one of the prograampproved audit software options, the contractor uses this software and an
approvednodeling software to generate a comprehensive fard#report for the participant, including

audit results and recommended upgrades. The customer reviews this report (usually with the contractor)

and makes the decision whether or not to proceed wimargy efficiency upgrade.

Change:The mid2014 internal process review updated the audit application form to promote
online submission, reduce and simplify the application fields, facilitate contractor selection, and

reduce approval time.

Work Scope Devéopment. If the customer elects to complete an upgrade, the contractor works with the
customer to apply for GIGNY financing or Assisted Home Performance incentivesdgachsan

application) and develop a scope of work using one of the approved emedgling software packages.

Once the customer has given their approval, the contractor submits this scope of work (in the form of a
model including costs and measures) to the program team for review and approval or rejection. After the
program team has amyed the model, the contractor and customer sign the program contract (which

includes this modeland the customer finalizes any financing documents.
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Change:The mid2014 internal process review streamlined these processes, making changes
designed to siplify audit and subsidy applications, combine the contract and model to reduce the
number of customer signatures, and facilitate faster model approval. Segdihand Project

Paperwork and Processisgction for further details

Installation. After the contract is final (including any financing and/or AHPWES subsidies), the contractor
proceeds with installation. Any changes to the scope of work require a custmi@ontractesigned

change order form and the pragm t e aiewdaad appeoval.

Test-out. Once the contractor has completed installation, they perform the necessary f@stcedures to
document t he ho suwnmitsignedfcdrtificate @ completion ama dther final paperwork to
the program team. Adt project completion, fifteen percent of projects receive asiterQuality

Assurance review and the progréeam disburses the incentives.

A.2 Staff and Implementer Perspectives

The HPWES Program is delivered by internal NYSERDA staff supported by a sidistatwork of

external program staff housed at Conservation Services Group (CSG), Honeywell, Energy Finance
Solutions (EFS), Energy Savvy, and Brand Cool. The evaluation team interviewed key staff at NYSERDA
and CSG, the organizations primarily respolesfor delivering the program to the market. This chapter
describes the findings from interviews with eight NYSERDA HPWES staff members and five

implementation staff members from CSG, which occurred in early 2014.

A.2.1 Summary

Several organizations are involvieddelivering HPWES; the coordination between NYSERDA, CSG, BPI,
EFS, Brand Cool, and Honeywell is extensive and effective. NYSERDA requires that participating
contractor firms be accredited (GoldStar Firms as of 2014) with BPI. BPI participating corstizlaly a

critical role in the outreach, communication, and installation of HPWES projects. NYSERDA staff reported
frequent contact with contractors, and emphasized contractor commitment to the Home Performance
approach. NYSERDA and BPI continue to wookiéther closely to ensure alignment between HPWES and

BPI guidelines.

In interviews, NYSERDA and CSG staff identified project timelines, costs, and funding restrictions as key
challenges they face in managing the program and increasing project volumestbhped, often manual
processes for submitting projects, eligibilggreeningandapprovalcan create delays. Comprehensive or
multi-measure HPWES projects are typically expensive for participants, and incentives that vary by fuel

source, income, andlc at i on can complicate contractorsoé6 efforts

implementatiorstaff members havdemonstrated responsiveness in identifying and making changes to
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address these challenges, mentioning several opportunities they had puesidréss these challenges

and expand program uptake, including the sweeping internal process review that occurregGfh4mid

A.2.2 Staff Roles

NYSERDA and CSG work collaboratively to deliver the HPWES Progreabl€A-5). As the prgram
administrator, NYSERDAversesall aspects of the program, including managing all implementation
contractors and reviewing and adjusting program guidelines and measure eligibility as needed. Both
NYSERDA and CSG staff members track program metrigdgbts, and incentives to monitor the progress
and financial standing of the program. NYSERDA staff members also provide oversight for program
marketing and resolution of customer concerns. Both QA/QC are managed by the QA/QC team at
NYSERDA; thisteamals manages QA/ QC for NYSERDAGs

primarily responsible for implementing the quality assurance component of the HPWES ptbgram.

ot her resi de

Through the QA process, 10% of completed projects are randomly selected for field imspegtio
Honeywell? QC refers to ofgoing support of contractors during project scoping and completion, which is

conducted by CSG. QC also includes provision of appropriate program training to participating contractors.

Table A-5. Program Staff Major Responsibilities

Organization Oversight of Program Quality Quality
field staff Marketing Assurance Control
NYSERDA o} Lead Contributor Lead
CSG Lead Contributor Contributor Contributor
Honeywell o} o} Lead Contributor

As the lead implementation contractor, Ci8@sponsible for dayo-day program operations, including
marketing and delivery of the program, project tracking, and QC. CSG also serves as the first point of

contact for customer concerns and complaimtsugh their call center. To support QC, CSG staff:

i Provide program information and enroliment assistance to interested new contractors and ensure

that they meet program requirements;

i Review applications to ensure that the energy modeling is reas@mabibat fields are complete;
and

11 Honeywell declined to be interviewed by the PE/MCA team as part of this evaluation project.

12 All contractors are included in this random selection. New contractors will typically have their first three jobs
field inspected.
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i Work with contractors and customers to resolve any issues identified by Honeywell during QA

inspections.

The CSGstaff also assistdoneywell with QA by providing supplemental inspections when required. Both

CSG and Honeyull track the status of projects with documented quality issues.

A.2.3 Perspectives on Program Processes

The following sections summarize staff perspectives on communications across staffing groups; the key
elements of program marketing; the importance of Gd@ndits; the complexities related to tracking
multiple funding sources and program options; and how the program provides financing products to

participants.

A.2.3.1Staff Communication

NYSERDA and CSG staff described frequent communication facilitated by meeti ongoing
conversations regarding coordination and resolution of specific customer issues. During regular joint
meetingsthey discuss delivery of all elements of the HPWES Program. NYSERDA staff noted that
ongoing and frequent internal communicaterables the organizations involved to respond to customer

concerns and resolve any quality issues quickly.

A.2.3.2Program Marketing

The gaff memberddescr i bed the marketing efforts for the progr
cooperative approach for raisipgogram awareness and generating consumer interest. In the following

sectionswe describe marketing strategies and the cooperative marketing efforts supported by the program.

Marketing Messages and Strategy

NYSERDA contracts with Brand Cool, a New YdBkatebased marketing agency, for the design and
distribution of marketing materials for the HPWES Program. To ensure brand consistency, NYS&@RDA
providesguidelines and reviesthe marketing materials and plans. NYSERDA staff reported that previous
marketing to homeowners primarily promoted the @astings potential of using a comprehensive home
performance approach when upgrading the energy efficiency of homes. More recent campaigns have
expanded to promote benefits such as increased comfort]laswealth and environmental benefits.
Current advertising campaigns continue to explore new messages to engage customers. As an example,
staff member<ited social comparison messages designed to encourage friendly competition and
conservation. Prograadvertising also has moved away frpnmted mediaand now focuses more on
electronic formats like email. As part of the 2014 process improvements, NYSERD Astafiers

revisedthe HPWES website and marketingelominatejargon andninimize thecomplexiy of information,
make the pages easier to navighté SERDA also refinedhe messaging to focus on program benefits that

resonate with homeowneiStaff members reported that previous program markéticigsed on the value
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of BPI and the HPWES brand, ktheir research showed that these program benefits were not important to
customers. Insta, staff shifted messagingemphasize homeowner benefits like lowering energy bills

and fixingbrokenequipment.

Cooperative Marketing

NYSERDA provides participatoncontractors access to cooperative marketing dollars to promote the
HPwWES and AHPWES programs through deploymentarfaperativanarketing budget. In collaboration

with Brand Cool, NYSERDA developed the cooperative advertising guide, which providdsdietai

guidance for the content and placement of cooperative advertising. CSG supports contractors by providing
logo sheets and assistance, coordinatingtdaday cooperativemarketing activitiesand working with

contractors to approve their marketing matisrand place orders for these materials using a Lockheed

Martin fulfillment site.

In addition to financial support, theoperativenarketing program provides participating contractors
access to marketing webinars, a website widget, and an onlinewithtébols and information. The

website widget tool allows contractorsdasilyadd information about the program to their own website.

CSG staff indicated that the program is popular among progffillated contractors with about half of the
contractaes using ceop marketing funds. A CSG contact indicated thab@® of the 250 program
contractors have participated in tt@operativenarketing program, and these contractors accounted for

about 80% of completed projects in 2013.

CSG staff indicated #t contractors most often useoperativemarketing funds for print and online

advertising, and less frequently for broadcast media such as television and radio. Contractors typically mail
print materials to homeowners or distribute them at trade showsddition to standard templates and
messages, contractors have the option of presenting innovative or creative advertising approaches to CSG
for approval. CSG staff report that contractors are satisfied witboiyeerativenarketing offerings, but

would likely prefer a streamlined explanation of the funding guidelines, such as a quick reference guide.

Tracking and Portal Functionality

CSGstaff monitorghe advertisingype, estimate audignd retrofit production rates associated with the
cooperativeadwertising conducted by each participating contractor. A recently enhanced contractor web
portal allows contractors the optioflinking specific marketing efforts to projects in order to determine
which of their marketing efforts are resulting in the nasnpleted projects. Linking marketing efforts to
projects is an optional component of participation, but G&® expectshat more contractors will link

their specific marketing activities to leads they us¢he portal more frequently and better @mtand its
functionality. Tangentially, a NYSERDA contact reported recent increases in allocations for online

advertising because contractors are increasingly embracing this outreach channel.

A-13



Program Description and Staff Perspectives Memorandum HPwWES PE/MCA

Regional Variations in Marketing

CSG staff noted that contractarse marketing channels best suited for reaching their targeted market

(Upstate, Downstate, rural or urban markets) while balancing regional cost differences. For example, some

ubanar ea contractors are depl @sc Inigmarknér 4ds eeausa tthevcest t | si ng

of paperbased advertising in those areas is cost prohibitive.

A.2.3.3Comprehensive Home Energy Assessments

GJGNY legislation provides fundirfgr auditsoffered to participants either free of charge or at a reduced
cost. HPWES energgudits (also referred to as energy audits) include air quality and safety inspections;
diagnostic testing of the building envelope and all eneigigig systemsncluding HVAC and hot water
heating systems; and energy modeling to estimate upgrade cosevargs. NYSERDA and CSG staff

members agree that the comprehensive erauditis a vital first step in the HPWES participation process.

Role of Audits

According to program staff, programlated energgudits serve multiple purposes. From a marketing
perspective, the free and reduced cost audit is an important promotional tool. From a customer education
perspectiveaudits are used to identify energgaving opportunities and safety improvements for specific
homes. Further, from a sales perspectiveatiditis a customecontractor engagement process that serves

to build trust while scoping an appropriate upgrade project, addressing financial issues, and making a case

for moving forward with recommended upgrades. In the ideal case, the customegisdeinghe orsite

auditpr oces s, observes the contractords skill s, attri bu:

experience combined with the contractords BPI accredi

After conducting thewudt, the contractor provides the homeowner with a list of recommended upgrades,
including pricing estimates. Contractors upload the audit results through the HPWES web portal and are

paid for completing thaudit

After the contractor files theauditrepo r t CSG maintains thaudiprogr ambds
participants who have not completed an upgrade project with a program contractor. CSG sends these
customers a reminder that outlines next steps to encourage implementation of recommended upgrades. If a
project appears to have stalled, Brand Cool will develop and send targeted emails to encourage

homeowners to take action and remind them of their opportunities with the program.

According to implementation staff, nationally, a good atwtitetrofit conwersion rate is between &5%.

Staff reported that the audit conversion rate of each participating contractor firm varies based on a number
of factors, perhaps most notably homeowner and contractor interest in completing a retrofit through the
HPWES progren. Project staff reported that programde, approximately 30%o 33%of theaudits

currently result in a completed HPWES project. Staff reported that they suspect that contractors with low

conversion rates are completing the GJGNY audit and then congpile&rupgrades outside of the
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program. Program guidelines state that contractors must try to complete upgrades through the program. In
their contractor support role, CSG staff work with contractors with a conversion rate lower tha% 10
improve theirconversion rate and bring more projects through the program, or, as a last resort, recommend

their removal from the program.

Audits may have some spillover effectstlasstaff hypothesizethat participants not moving forward with

an HPWES project mastill useauditinformation to complete energy saving measures outside of the
program. As part of their impact evaluation of the HPWES program, the impact evaluation team is currently
conducting arauditof subsequent energy efficiency upgrades among GJ&M¥ recipients who did not

complete HPWES projects to quantify these imp&tts.

At the time of interviews, NYSERDAtaff wasconsidering adding a direct install component toaheit
process to capture energy savings from all participating homes, imglimbse not pursuing recommended
upgradsthrough the program. A direct install component would require contractor installation of a few

energysaving measuresuch as light bulbgluring the audit.

Contractor Role in Audits

The overall purpose of theuditis to promote comprehensive energy efficiency projects in the residential
sector. NYSERDA staff members reported that contractors conductiagidite mploy skills taught

during BPI training and use advanced whblélding modeling software tools spified by the program.

Program staff members expressed some concern that contractors are cordditingth varying levels

of quality and detail based on their expectation of homeowner ability and intention to pursue an upgrade
project. While the incet i ve | i mi t sof-ppaket auditaasts, staffsvant to make sure that
contractors are conducting audits in a manner consistent with the intent of the program offering: educating
consumers, promoting the whebaiilding approach, and encouragicgmprehensive upgrades or

promoting incentiveeligible measures. Staff reported that they review a portion of the audit reports to
ensure quality and comprehensiveness. At least 10% of audits are reviewed through the QA Administrative

review (see below).

A.2.3.4Audit and Project Paperwork and Processing

NYSERDA and CSG staff members agreed that progdeted paperwork and processheye historically
created delays and may even cause contractors to dissuade customers from bringing their projects to the
HPWES prgram. With the introduction of the free and reduced aadit, contractors began submitting

their audit reports to NYSERDA and CSG in order to receive the incentives. While allowing for program
monitoring ofauditquality, auditreporting processes hawe,turn, increased the paperwork and data

collection burden on contractors. A program contact indicated that about half of program paperwork CSG

13 The impact evaluation is in progress. Will update with final citation for the final report.
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receives has at least one error that requires the contractor to revise and resubmit the form(s). Typically,
these involve missing information or savings estimates that to do not align with the recommended
measures. During 2014, program staff began considering new software tools that may help to reduce this
burden by providing faster and more accurate way for aotars to, a) collect and submit the information

collected during thauditand b) to generate a comprehensive energy model.

To further address these concerns, project paperwork processing was a focus of the 2014 internal process
review. HPWES staffredecd t he data fields required for the audit
audit approval processes. These changes resulted in reductions in the time needed from application

submittal to audit approval. Program staff also implemented several changesdfacustreamlining the

project approval process, with the ultimate goal of enablingtiraal electronic and autapprovals.

HPWES staff reduced the separation between the project modeling and customer contract paperwork to

reduce the amount of paperwaRd ensure consistency and transparency fordteipants Staff

members also are working with contractors to expand their use of the Eligibility Screening Tool (EST) and
iwhiaft 0 mode that would hel p cont r ahepragectsevieiveande | op pr oj e
approval process become more automatic, requiring less direct review and adjustment by CSG staff by

increasing the portion of projects approved at application. These changes were designed to increase the
responsibility of contractos 0 submit correctly modeled projects (thu
correct project models), while providing contractors with more training to do so. In the future, a fully

automated system could streamline contrabtimeowner interactions by alling contractors to

electronically upload a proposed work scope and receive project approval in real time.

A.2.3.5Requirements of Funding Source

In recent years, HPWES has adapted to comply with changes made to eligibility rules and conditions that
occurred withthe shift from SBC to EEPS funding. Program staff reported a variésgwdés stemming

from the complicated budget and funding landscape that require project activities and expenditures be
linked to specific funding sources, which may have differentictisins. From the perspective of the

program staff, the incentive structure has become increasingly complicated and in recent years required
frequent updates to program materials and changes to consumer messaging. Confusion in the marketplace
and project dlays have resulted from a more complex incentive schedule and increased limitations on
measure eligibility based on fuel type, funding stream, anespieific costeffectiveness. According to

program staff, the changes in program processes and in@éasémtive complexity can diminish

contractor engagement and may have resulted in fewer completed program projects since 2011, when EEPS
Il guidelines began requiring measudesel costeffectiveness screening. One of the 2014 process
improvements includitexpanding the list of prequalified upgrade measures; although some measures (such
as windows) still require sitepecific costeffectiveness screening, this change is intended to reduce the

burden on staff, contractors, and customers.
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A.2.3.6 Project Financing

The GJGNY legislation provided NYSERDA the capital needed to directly fund loans, as opposed to
working with individual lenders to buy down interest rates on qualified loans as had been the case prior to
2011. NYSERDA partnered with EFS and Concord Sergi€orporation to set up systems that enable
NYSERDA to offer HPWES retrofit financing statewide. Sta#mbergeport that within 150 days

NYSERDA had developed a loan product and made it available throughout New York State.

Staff agreed that the financimagplication and approval process for HPWES and AHPWES projects is one

of the most complex elements of the program and navigating the paperwork required for accessing

financing can be a challenge for participants. Contractors and program staff both rea¢thtthe

homeowner with an appropriate financing package (including incentiyas) ded by t he homeowner
specific financial situation. Linking customers with financing requires that contractors undertake the

sometimes delicate process of determinindgctviinancing, incentives, or other program options (including

low-i ncome services through Empower) wil/ best meet hon

Upon receipt of required financial documents uploaded via the New York Home Performance Portal, the

progr amo s tol (BRS) rewews laam pagerwork. The documents required for completing an

application depends on the type of financing associated with a project. OBR provides a simple repayment

option (since it can be added to a regular utility pii)t has title seah requirements because the loan is

associated with the property and can be transferred to a new owneiffu®@# projects also must meet

the lhflu2e, meaning that the cost of | oan repayment |
12. This equirement is designed to create cash fieutral upgrades for participating householdstand

convince homeowners to move forward.

NYSERDA offers two tiers of GIGNY residential retrofit loans. Tier 1 reflects historical Fannie Mae
underwriting standard®r New York, while Tier 2 allows NYSERDA to explore other ways of identifying
credit worthiness, beyond FICO scores and typical limits on-telbtome ratios. Loans for Tier 2
borrowers tend to require additional time, primarily because of the neetfion satisfactory mortgage
and utility bill payment history. Even with the variety of financing options available, about 30% of
applicants are denied financing, most commonly because of highiodiglcbme ratios and lowredit

Scores.

Through the 2014ternal process review, NYSERDA staff implemented several changes designed to

streamline the loan process. Staff clarified financing informatiothe websitesimplified the application,

and modified the Tier 2 loan criteria, including omitting the-year utility bill payment history, because

staff identified it as a potential barrier aB&S had experienced difficulty confirming 8taff also changed

the signature requirements to allow contractors and customers to sign both project approval and loan
documents after | oan approval, reducing the number of

house. In the future, the credit approval process may be automated by giving customers access to these
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features within the New York Home Performaital. In combination with automated approval,
financing automation could facilitate financing by providing an immediate issue of loan documents for

customers, and thereby facilitate the ability of the contractor to close a sale.

A.2.3.7Quality Assurance and Quality Control

As noted above, NYSERDAOGs residenti al QA/ QC t eam
which are relatedout not identical. While both activities are expected to ensure projects meet BPI

standards and conform to health and safajyirements, they are managed by separate contractors. CSG
leads QC activities; these activities are designed to support project quality during installation by way of

contractor mentoring and support and customer relations.

QA is a more formal process, naged by Honeywell, the third party contractor in charge of QA
inspections. Through the QA process, 10% of projects are randomly selected for administrative reviews,
and 15% of completed projects are randomly selected for field inspections. Adminisegigrwesrinclude

a review of all project paperwork, including the audit report, contract and work scope, modeling, and
measure list; field inspections include a physical inspection of the work site. Homeowners with completed
projects also may request an iaspion for their project within a year of completion. Contractors on
probation will have more than 15% of their jobs inspected (see below for more information on the
probation process). Field inspections last about ninety minutes and include a compeetieediist of

items including moisture, venting, draft testing, and inspection of installed equipment. Inspectors also
verify that the installed equipment matches the submitted paperwork. Projects are scored@veh six
scale, with three levels of pgieg projects and three levels of projects that require corrective action, with

additional codes for each reason.

Some contractorngsethe inspections as a field training opportunity for new staff. Program staff indicated

that contractors are present f@paoximately 75 to 90 percent of inspections.

Not all findings require corrective action: minor issues, such as a customer remarks about a contractor, may
simply be provided as feedback to the contractor. Some findings also relate to project scope
comprehasiveness rather than the quality of the measures installed. Iltems identified as deficient during

field inspection result in a Program Information Notification Statement (PINS) or Declaration of

Completion (DOC). PINS contain feedback that does not reqairective action, such as missed

opportunities for a more comprehensive project or minor errors. DOCs require corrective action from the
contractor within 30 days and must be signed by both the contractor and the customer when resolved. PINs
require folow-up, but can be resolved through verbal communication with the contractor. Notice of a DOC

is emailed to the contractor within five days of the inspection. Contractors are allowed to be present at the

time of an inspection and can correct issues immelgi& avoid receiving a DOC.
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CSG tracks the PINS/DOC status of projects, the resolution of any issues, and sends weekly reports to

contractors documenting their projectsdd QA scores.

DOCs at a time befe risking probation. NYSERDA and CSG staff work closely together throughout the
QA process and have access to the same database for monitoring project quality. Honeywell generates
monthly reports documenting the number of inspections, results of thetiogie and status of any issues

pending resolution.

Staff indicated that the QA process is a strength of the program, because contractors can tell their
customers they are working with a stansored program with thigiarty oversight and use thatas
selling point. Marketing materials inform customers about the QA process and participants are given

information about what is involvedo they are not surprised by the process.

NYSERDA staff report that more than half of figlispected projects havelaast one finding, although

not all findings require corrective action. QA processes are constantly evolving to more fully meet the

needs of the program while simplifying the process for homeowners and contractors as much as possible. In
mid-2014,the HRVES program began testing a revised process expected to be more transparent to
contractors and capture multiple components of performance, rather than project inspections that result in
DOC:s for all negative findingg.he pogramstaff isseeking strateggeto provide ongoing feedback to

contractors about both the positive aspects of their projects arabpegts, whicimight need

improvement.

A.2.3.8Tracking and Managing Goals

Program staff track and monitor several aspects of the program to énswehieving the expected

number of projects by fuel type, appropriately allocating various funding sources, and attributing projects

to the correct targets. Both NYSERDA and CSG are working to increase the number of projects completed
annually, as well as maximimg the savings achieved from those projects. One contact indicated that
participation appears to have plateaued at about 6,000 projects a year. Staff identified the stagnant economy

and the low cost of natural gas as possible factors contributing ttatbayof projects.

HPWES is supported by several internal and external tracking systems and databases. The primary database
for the HPWES Program is the CRIS (Comprehensive Residential Information System) database, which is
managed by NYSERDA. CSG maiinta a separate NY HPWES database, also known as Citrix, HUB,

and/or Core App. This database stores audit reports as PDFs, claimed incentives, and QA information (see
below). The addition of the New York Home Performance Portal in 2013 was expected aséncre

transparency and improve contractor access to the status of each of their projedts2B¥4,96% of the
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approximately 200 participating contractors were using the portal to track project status and upload

applicationst
HPWES is further supported ldatabases that track:

i Data about application processing and use of newly developed tools for contractors; primarily

contained in a database supported by Energy Savvy
i The status of financing applications and loan documents; managed by EFS

1 The volume andtcome of calls to the NYSERDA information hotline and CSG hotline; tracked

by Lockheed Martin and CSG, respectively

i Vol ume of web tthhradu ghcs d&a nadn AIKRWEX mi cr o site pages
web hosting
1 Results of a Net Promoter Score nafjisurvey launched in 2014; currently managed by CSG:

collected viaQualtricsand sent to NYSERDA program staff

A.2.3.9Program Changes

NYSERDA and CSGtaff membersonsistentlyrespondo program and market needs. As mentioned
above, the sweeping 2014 internedgess review resulted in changes to clarify and streamline key steps in
the participation procesmcluding simplifying customeiffacing materials and contractor selection,
streamlining program paperwork and paperwork review processes, increasingifieelguelasures, and

expanding access to financing. HPWES staff implemented these changes to:

i Reduce application errors

i Speed application processing

i Increase uptake of financing

i Increase satisfaction among participants and contractors

i Increase the perceimga of customers that move from website information gathering to application

and, ultimately, complete a project

In interviews, NYSERDA and CSG staff identified a number of additional changes completed or underway

to target underserved markets. To expamtiggpation, CSG is piloting an approach using CSG staff to

14 Contractor experience and perspectives on the portal will be reported in a separate section documenting the
results of a survey of participating contractors.
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conduct audits and sell projects to homeowners. After the project is scoped and sold, a participating

contractor installs the measures. CSG staff indicated this strategy has been successiildylpat a

contractor training technique. NYSERDA also expected to promote the HPwES&wption in a more

intentional manner in 2014. Eligibility for muitinit upgrades in lowise buildings began in 2010, and has
expanded from-14 unit propertieso 1- 8 unit properties with small residential heating systems. Staff

introduced this program option to address the low program uptake indewuildings through providing a
bridge for properties that ar e t oRerfosrmacélogramo benef it
(MPP). The HPWES lowrise option provides slightly higher incentives than HPWES due to the reduced

program administration costs of completing several concurrent projects in the same buidingh this

option was not advertised ealy 2014, contractorsouldoffer it to customers. Lowise projects can

include EmPoweeligible customers and measures as appropriate. Finally, the program is considering

working with HVAC contractors to train them to do home performance and move toavardeo r e fiwh ol e

housed approach.

A.2.4 Perspectives on Contractors

Participating contractors have a critical role in the outreach, communication, and installation necessary to
deliver HPWES to the residential market. To protect the quality of services providieel pyogram,
participation is limited to contractors accredited by the BBloth NYSERDA and CSGtaff members
continuouslycommunicatewith the BPI staff to inform improvements to installation guidelid&@BPI also
serves as technical resource for rigkential contractors. NYSERDA encourages technicians working on
HPWES projects to obtain specialized certifications, and CSG facilitates BPI testing for contractors
pursuing certification by acting as a test proctor. Steffmberdrom both NYSERDA and CS@escribed

their relationship with BPI as fAintertwined. 0

In the sections below, we discuss the standards NYSERDA sets for HPWES contractors, how contractors

work with the HPWES program, and how CSG evaluates and monitors participating HPWES contractors.

A.2.4.1Contractor Management

In 2013 and 2014, the HPWES progrédit not actively recruihew contractorsnstead, they soughd

increase the volume of qualified projects brought byettistingcohort of contractors. The program will

recruit new contractoras appropriate to reach a new or underserved segment of the residential market.
CSG continued to provide enrollment assistance for contractors who expressed an interest in the program.

When approached by an interested contractor, CSG evaluates potemti@imeactors based on their

% Inmd2014 BPI shifted from accrediting firms to a Gol dSt

16 For a more complete description of the relationship between BPI and NYSERDA, pleaseBiieRhport
Sectionin the complete HPWES repovthich presents the results afdepth interviews with BPI staff and
leadership.
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accreditationsgrew size and access to the necessary equipment to complete audits, as well as their ability
to accurately complete paperwork associated with the program. Staff reported that a wide range of
contractors are ptcipating in the progranranging from small to large firms with varying levels of
experience. Contractors successful at promoting Home Performance projects typically demonstrate an
ongoing focus on education and training. Program staff indicate@@B&of the contractors participating

are responsible for completi®@p% of the projects in the program.

Program guidelines state contractors are expectednipletea minimum of 24projectsor submit at least
$100,000 worth of invoices. The program hasdhgon of removing low performing contractors from the
qualifying list posted on the NYSERDA HPWES site. CSG actively tracks the number of qualifying and
active contractors and their project completions. During inspections, contractors found to haye qualit
issues may be placed on probation, specifically for failure to meet BPI standards of practice. In the extreme
cases of a BPRtertified contractor being excluded from further participation, NYSERDA maintains the

right to work with BPI to have the contract s & BPI <certi fication revoked.

A.2.4.2 Benefits of Participation to Contractors

NYSERDA staff report having frequent contact with prograffiliated contractors and remarked on
participating contractorsd commitmentppiahint he HPWES

general.

In addition to the incentives available to contractdescribed in th€ontractor Incentives and
Reimbursementsection the staff mentioned other benefits the program provided to participating
contractorsAdditional benefits include accessdooperativanarketing funds (as detailed in the

Cooperative Marketingection), funding to offset the cost of training and certification, funds to purchase
equipment used in program processes] the ability to offer free energy audits to generate customer
interest. In addition to providing a service to homeowners, program staff indicated the reduced cost or free
audits are a valuable tool for contractors because the audits provide contecémsto customers, and the
opportunity to demonstrate their expertise by using advanced diagnostic tools, and produces information
for educating homeowners on the benefits of a wholgse approach. The program provides a modeling
incentive to contracts to help cover the additional time required for HPWES, compared with utility

equipment rebates.

While the program provides many benefite staff also recognized drawbacks associated with complying
with program processeghe pogram staff reported # some contractors choose not to submit projects to
the program to avoid the additional administrative costs associated with the pretased paperwork,

time to process and other requirements. Nonparticipating contractors cannot access cooperating mark
funds or offer HPWES program incentives, financing, or subsidized energy; dnaditsver they may offer

utility incentives and write off some of the cost of their own aurbteducted outside the program.
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Appendix B Logic Model Report

B.1 Introduction

The Purposef this document is to present the overarching logic modefiRWES

Si nce 199 8 SBhdsfunded jpublik @okcy initiatives not expected to be adequately addressed
by New Yorkés competitive el ectr i ciefficiencyraeaskirest s ,
research and development, and the-ioeome sector, which includes manyMfy S E R Behdrgy

efficiency program efforts. The initial funding was enhanced in 26@@nthe New York Public Service
Commission authorized the Energy Eiificcy Portfolio Standardindagainin 2009,whenthe

Commission adopted a natural gas efficiency policy. In October 2011, the Commission issued an order
reauthorizing th&EPSprogram through 2015. In addition to SBC fundi@gGNY fundingfrom New

YorkSt at e 6 s R& @udthorizad hydtlee GIGNY Act of 20@included in the HPWES program

This appendix is organized as follows

1. Program Context, Stakeholders, Intent, and DesignDescribes the problem(s) the program is
attempting to solve, or issugswill address and the regulatory and stakeholder environments

(context) withinwhichthe program is working.

1. Program Objectives Provides a highevel description othepr ogr amés wul t i mat e
targets.
2. Program Resourcesldentifiesthe funding workforce, partnership, and other resources the

program is providing.

3. Program Activities: Describeghep r o g rvariou8 esearch, product development,

demonstrationand commercialization progressdsupport activities.

4, Program Outputs: Describeshe anticipatedmmediateresults associated with program
activities.

5. Program Outcomes Describesxpected achievemeritsthe near, intermedigtand longer term.

6. Assumptionsabout Program: Describesassumptions about how program activities and outputs

will lead to the desired near, intermedijatad longeiterm outcomes.

7. External Influences. Describes factors outside the program that may drive or constrain the

achievement of outcomes.

FigureB-1 details the relationship betwetrese eight items.
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Figure B-1. Program Designh Template

8. Non-Program Influences

. <t

7. Assumptions About Program

(Researchable Questions)
3. Program
Resources
1. Problem/ 5 6. Program
2. Program
Issues and 4. Program 5. Program Outcomes
— fectives  [—— e =~
Stakeholders o eclm = Activities Outputs (near and
(Context) (azubset) longer term)
e

* Contribution to solution* Objectives met? + Need to modify?

B.2 Program Context, Stakeholders, Intent, and Design

This section describes the design of the HPWES Program, the goals of the program, and the marget bar

the program was designed to address.

B.2.1 Program Description

NYSERDAG HPWESProgram is an integral part of NYSERBsenergy diciency program portfolio and

a key component of the residential Energy EEPS. There are several components of the HPWES &rogra

of which are addressed, to some extent, in this logic model report. These components include a market rate
HPWES path, an assisted path for incestigible households and a financing component supported by
GJGNY funding. HPWES can address homes diélivered fuels (oil, propane) using funds from the

RGGI.

TheHPWES Program uses building science and a wholese approach identify opportunities to
increase thenergy efficiencyf residential buildingsThe program is designed to reduce the enasgyin
Ne w Y @xistng eneto four-family housing stock through heating fuel and electricithated savings.
The need for improvements in the building shell and heating systems typically resultseffextste fuel
savings. Energy efficiency impvementgpromoted bythis Program include building shell measures, high
efficiency heating and cooling systems,-atter heaters, ENERGY STAR appliances and lighting, and
specific health and safety measures. To encourage customer demand, EEPS funel$ipaocidl
incentives to help offset the cost of ceffective installed measurgsowever, not all upgrades are eligible

for EEPS incentivedAll programqualified upgrades are eligible for GJGNY financing.
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AHPWESIis an incomeeligible component of thelPwWESProgram AHPWESis designed to reduce the

energy burden on households whose income meets eligibility requiretdenteholds with income equal

to or lower than 80% of state or county median income (whichever is greater) are eligible for the .program
Like market rate HPWESAHPWES uses building science and a wHodeise approach to energy

efficiency.

HPWES seekto increase the lonaterm durability of New Yor& existing housingtock by ensuring
quality workmanship within the Program, allowing grportunity for homeowners to budget accordingly
for future upgrades, and decreasiogncern ofailing equipmentThrough AHPwESIocal contractors are
able to deliver higlguality comprehensive services to segments of the populatiomitjatotherwisebe

unable to afford to make such improvements to their homes.

HPwESaddressshow the whole house functions aimdludesa wide array of eligible measurespected

to achieve extensive and loigstingsavings imatural gasheating fuel, and electricit{¥or homeowners
who qualify for a free or reducezbstaudit acontractor takean inventory of the current home conditions
(including diagnostic testing of combustion appliances and blower testing for atinfiltration rates) and
develgsa work scop for proposed improvementacluding a cost and energy savings estimatis
auditallows the contractor to recommend improvements that@ligticand maximize the energy savings

achieved in every home.

HPWES seeks to transform the whbleuse retraf market by requiring Building Performance Institute

(BPI) accreditation for participating contracting firms who then install comprehensive esféigignt
improvements and technologies in eteefour-family homes and lowise multiunit residential

buildings!” This requirement is expected to increase the supply of highly qualified snbake contractors

and increase the likelihood that such projects are completed with an eye toward maximizing both energy
savings and resident health and safety. HPwESngplemented by an aggressive workforce development
initiative that strengthens the Program delivery infrastructure through the traimilogrtification of
technicians and accreditation of contracting firms through BRfketing, outreactand educatio are

expected to helppur customer demand.

HPWESprojects als@ddress residential health and safety issues pertaining to indoor air pollutants,
focusing on carbon monoxide and other pollutants associated with combustion appliances, ventilation, and
moisture controlAddressing health and safety issues is expectaattease the lonterm durability of

New Yorké housing stocknd protect the health of future residents by addressing common ventilation and

moisture problems.

17 Low-rise multiunit residential buildings anesidential structuresp to threestories or less withp to eight
unitsthat are constructed using building techniques commonttw4t family homes andan be served by
residential scale heating equipment with a maximum rating of 300,000 Btus.
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B.2.2 Barriers

HPWES PE/MCA

The barriers to builing and expanding the market for whdl®use energy upgrades like those promoted

by the HPWES program include technological, economic, information, and institutional baraieles (

B-1).18

TableB-1. Probl ems to be

Addressed

by NYSERDA®GS

HPWES Pr o

Problem Area and Barrier Details

Affected and/or Involved Group(s)

1. Market Barriers

Lack of trained whole-house energy upgrade contractors

Contractors

Lack of customer demand for energy efficiency upgrades

Residential Customers

Lack of trust in residential contractors

Residential Customers

Cost of energy efficiency upgrades for homeowners

Residential Customers

Competing priorities for limited home improvement dollars

Residential Customers

Specialized and fractured residential contracting market limits
Afhouse as a systemo knowl edge

Contractors and Residential Customers

2. Economic Barriers

Upfront project costs

Residential Customers

Uncertainty that the value of BPI certification and accreditation is
greater than the cost

Contractors and Contracting Firms

Uncertainty that value of energy upgrades will be realized

Residential Customers

Limited access to attractive financing

Contractors and Residential Customers

3. Informational Barriers

Lack of awareness of benefits of energy efficiency upgrades

Residential Customers

Lack of awareness of rebates and financing that can offset the
cost of projects

Residential customers

Lack of awareness of the value of hiring BPI accredited firms

Residential customers

Conflicting bids, scopes of work, and cost estimates from
BPI/non-BPI contractors

Contractors and Residential Customers

Presence of competing utility rebates that create confusion

Contractors and Residential Customers

18 Home Performance with ENERGY STAR Program Logic Meelebrt, Prepared by GDS Associates, Inc.,

December 2010.
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B.2.3 Program Stakeholders

The stakeholders in the HPWES Progiianiude a range of organizations, from trade allies and utilities to

financial service providers:

1 NYSERDAOGs HP wimglementatog, Marketing, Quality Assurance Contractors

1 NYSERDA& HPWES Contractors

1 DOE/EPA

1 Suppliers of energy modeling software

1 NYSERDA-sponsored Clean Energy Training Program providers

1 NYSERDAOGs Fi nanci n g cgrentlytEneagy Einance SolBt@ns aind €Eancord

Servicing Corporation, New York Energy $mart Loan Fund Hpeting Lenders, and

participating AHPWES lenders
1 Building Performance Institute (BPI)

1 Trade ally organizationisi.e., the Building Performance Contractors Association of New York

State and Efficiency First

1 New York State Weat hetion(MYSWDA n Directords Associ a
1 Economic Development Growth Extension (EDGE) Contractors
1 Green Jobs Green New York Community Outreach Coordinators and other Community Based

Organizations

1 New York utilities

B.3 Program Objectives

The HPwWES program operates with the ldagn djective of transforming the market for residential

energy efficiency by increasing the supply of highly qualified contractors trained in building science
approaches most likely to maximize the energy savings potential from qualified projects. In addition,
program marketing paired with incentives and attractive financing are expected to create demand for the

services of progrargualified contractors.

19 Program Implementation Services for ResidemRiagrams Request for Proposal 2470
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The longterm goals for the HPWES Program are to:

1. Create a markdtased system of supply and demand thppsrts the renovation of existing

homes toward greater energy efficiency usiigh o-asse y st emo appr oach.

2. Enhance the capacity -sotfop hseh onpadr kseetr vtioc essu pfpa ry cfioonmpel

efficiency for one to four-family homes.

3. Improve the quality of residential energy efficiency installations through a whole house approach

emphasi zi ngsats Wet émouapproach and high quality ins

4, Develop a network of BRtertified contractors (and accredited contractingdiy that market, sell
and provi de c o rRapaseyhsd nesm caudisramdseguceethat focus on
increasing the health, safety, durability, comfort, and energy efficiency of existirg-tmer

family homes.

5. Lessen the burden imposed by eyergnsumption and other utiliselated costs with a

significant emphasis on providing this benefit for {darmoderaténcome residents.

6. Create sustainablenergy savings and environmental benefits.

B.3.1 Program Timeline and Status

The following timeline diplays primary funding sources over the 12 years that the HPWES program has
operated FigureB-2). SBC Il and Ill funding supported HPWES and AHPWES from program inception in
2001 through 2012. EEPS | and EEPS II funditephas finded the program since 2010. EEPS Il is
scheduled to provide funding to HPWES through 2015. Starting in 2011, RGGI funding enhanced services
for homes heated with oil or propane, and starting in 2010, GIGNY funding (a subset of RGGI funding)
began fundindree or reducedost comprehensivaudits to homeowners in New York and financing to
HPWES and AHPWES projects.

Figure B-2. HPwWES Timeline with Funding Sources*

RGGI EEPS I
SBC 0 GJGNY I

SBCII N EEPS | 1 |

| o . .

| 2001 | 2002 | 2003 | 2004 & 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 |

* HPWES access to specific funding sources differs somewhat from when each source was allocated to NYSERDA.
HPWES started using EEPS | natural gas funding in May 2010, EEPS | electric funding in August 2011, RGGI funding in
February 2011, GIJGNY funding in November 2010, and EEPS Il funding in January 2012.
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HPWES is a mature program, having operated continuously since 2001. The number of HPWES projects
steadily increased year over year until 2012, when the annual number of projects dropped below 6,000
(FigureB-3).

Figure B-3. Number of Projects by Year

8,000
48,779
Numper of Cumulative
Projects Number of
Projects
]
4,000
0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

B.4 Resources

The ability of the HPWES Program to accomplish the outputs and outcwaded to achieve igpoals is
dependent on the level, quality, and effectiveness of inpatgthinto these efforts. Program budget

resources are presentedTliableB-2, while other program resources are presentddbieB-3.

As presentedn TableB-2, the program hidget for HPwESncludesfunding from a variety of sources:

SBC Ill, EEPS I, EEPS II, for a total of approximately $223.4 million through December 31, 2015. In
addition, the HPWES program leverages quarterly allocations from RGGI aucti@®.3rthese

allocations totaled nearly $4.5 million for HPWES and just over $6 million for AHPWES. RGGI funds help
support incentives for bulk fuel efficiency measures and a GJGNY Residential program that offers
customers free or reducedst Comprehensive Home Energgséssments and lemterest financing to

fund qualifying measures/projects.
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Table B-2. Home Performance with ENERGY STAR Program Budget Allocation

Sources: System Benefits Charge, Operating Plan for New York Energy $mart>™ Programs (July 1, 2006-December 31,

2011) As Amended February 28, 2011 (revised April 2011);

Evaluation and Status Report, Year Ending December 31, 2011, March 2012 (Revised April 2012); Public Service
Commission, Order Modifying Budgets and Targets for Energy Efficiency Portfolio Standard Programs and Providing
Funding for Combined Heat and Power and Workforce Development Initiatives, December 17, 2012.

Funding Source SBC Il Isgst?kl: ECESZE : EE';S”! EEGF;E L Total
Market $40.7 $1.8 $21.7 $17.2 $52.3 $133.7
Assisted $47.9 $0.9 $8.0 $7.8 $25.1 $89.7
Total Program by Funding Source $88.6 $2.7 $29.7 $25.0 $77.4 $223.4

Table B-3. Program Resources

Funding

1 SBC, EEPS, and RGGI funding for the incentive pool, including HEMI incentives
1 RGGI funding for GJIGNY CHEA and project financing

NYSERDA Staff Resources

1 Staff experience and expertise
1 Experience of implementation contractor

External Resources

1 BPI contractor training expertise

1 Cadre of BPI-certified contractors and accredited firms capable of delivering high-quality program-qualified
projects

9 The national Home Performance with ENERGY STAR program
1 Local and national ENERGY STAR promotion activities
9 Utility programs in the National Grid, ConEd, Central Hudson and other New York service territories

1 Expertise of stakeholder groups, including the Building Performance Contractors Association, Efficiency
First, and creating an Industry Working Group

Intangible Resources

1 Green Bank

1 Existing awareness of and engagement with NYSERDA programs among market actors

1 Existing awareness of energy efficiency program incentives among New York homeowners
1 Political support for energy efficiency, clean energy, and carbon emissions reduction

B.5 Activities

Activities within NYSERDAOGs Home Perfor mance

work strategically with demanside, midmarket, and infrastructure market actors to help addess

barriers. The programrovides incentivethe installation of eligible energy efficiency measures designed

to increase the energy efficiency of existmgmes Additions, gut rehabs, substantial renovations,

NYSERDA,

Wi

conversion of unconditioned space into dtinded space, or energy improvements required by residential

building code are not eligible for HPWES.

t h

ENE



Logic Model Report HPwWES PE/MCA

According to NYSERDAG6s Contractor Resource Manual , t
enhance the delivery of building performance servicesuandstatef-the-art diagnostic tools and building

science principles treduceenergy consumptioocosteffectively, while simultaneously addressing health

issues pertaining to indoor air quality, ventilation, and moisture control. NYSERDA provides &chnic

financial, and marketing support to participating contractors, and specific incentives and reimbursements

for contractors encouraging a variety of activities desired by the program. A complete list of contractor

incentives is included imableB-4.

Table B-4. Contractor Incentives and Reimbursements

Name

Rationale

Comprehensive Home
Energy Assessment
Reimbursement

Offsets the time required to conduct comprehensive audits necessary to
identify jobs that are more cost-effective for the customer and more profitable
for the contractor. Encourages contractors to offer these services and
customers to request them by reducing the cost incurred by both parties.

Advanced Modeling
Incentive

Makes it beneficial for contractors to model the home using program-approved
software and to incorporate the whole-house model into their business
successfully.

Referral Incentive

Encourages referrals among BPI-certified contractors with different specialist
certifications.

Electric Reduction
Incentive

Encourages contractors to suggest energy-efficient appliance replacement as
part of the program-qualified scope of work.

Equipment Incentive

Offsets the cost of equipment necessary to perform advanced diagnostics.

BPI Certification
Reimbursement
Incentive

Encourages contractors to obtain their BPI certification and to renew existing
certifications.

Company BPI
Accreditation

Offsets the cost of obtaining and maintaining BPI accreditation.

Cooperative Advertising

Helps contractors promote their services, while building consumer awareness
of HPWES.

First Completion
Incentive

Encourages new contractors to complete their first project within three months
of enrolling in the program.

First Year Production
Incentive

Encourages new contractors to embrace HPWES by offering an incentive to
new contractors that meets certain thresholds in project volume or value.

In addition to the incentives and support provided to contractors directly, participating costeaetable

to provide access to financial incentives (including subsidized low interest rate loans) available through
NYSERDA to qualified homeowners for the installation of eligible energy efficiency meakimaacial
incentives and access to finangiencourage consumer investment in building performance services and

advanced diagnostics.

Participating contractors contract directly with homeowners of existingofoaur- family homes to
provide advanced building performance services that complyRsigram requirements and standards.

Ensuring that the delivery channel can provide these services requires that the program support quality
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training programs and provides support to contractors committed to building science principles. Ensuring
that progran-supported projects achieve ceftective energy reduction and that health and safety upgrades

are identified and done properly is facilitated by provisibauditsand robust QA/QC activities.

Finally, NYSERDA conducts separate marketing and generaleness efforts that are designed to affect
the existing homes market by increasing demand for energy efficiency improvement services and

equipment.

Table B-5. Activities of the Home Performance with ENERGY STAR Program*

Provision of Consumer Financial Incentives (Including Financing)

Offer financing options for program-qualified home upgrade projects.

Provide a High Efficiency Measure Incentive (HEMI) of 10% of the cost of eligible measures up to $3,000.

Provide low- to moderate-income households with incentives of up to 50% of the costs associated with
the installation of eligible measures (up to a maximum of $5,000 per household or $10,000 for a two- to
four-family building).

Marketing and Outreach Activities

Provide cooperative advertising incentives to support and leverage contractor advertising and increase
awareness of the program among the target market.

Promote HPWES with information about project value and referral to the list of program-qualified
contractors.

Support constituency-based organizations recruited to promote the program to specific populations in
specific geographic areas.

Provide Incentives and Other Trade Ally Support

Offer financial assistance to offset the cost of BPI certification, accreditation, and continuing education.

Offer financial assistance to reduce the cost of diagnostic equipment and approved modeling software, a
requirement to participate in the program.

Provide training and support for contractor use of program tracking and modeling software.

Conduct Comprehensive Home Energy Assessments (CHEA)

Provide payments that offset the contractor costs associated with conducting CHEA.

Quality Control Activities

Develop and maintain comprehensive QA/QC objectives and procedures, including materials and
installation guidelines, as well as standards for quality installation.

* HPWES Program Logic Model Report, Prepared by GDS Associates, Inc., December 2010.

B.6 Outputs

This section describes program outputs, programoows, and influences that are external to the program
and that camacilitate or impedd¢he achievement & p r o gutcanm$Asthe outset,tiis important to
distinguish between outputs and outcon@@stputs are the immediate measurable results gfrano

activities These results are typically easily identified and quantified, often by reviewing program records.

Outcomes are the expected market effects of a prograay are anticipated by and frequently the same as
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program goals and objective3utcanes vary depending on the period asses3ach continuum, program
activities lead to immediate program outputs that, if successful, collectively work toward achievement of

anticipated shotterm, intermediatéerm, and longerm program outcomes

This setion describes the anticipated immediate resaffsociateavith program activitiesprimarily in a

table of outputs with indicators and potential data sources for the indicatoiisafde8-6).

Table B-6. Outputs, Indicators, and Potential Data Sources

Output ‘ Potential Data Sources

Provision of Consumer Financial Incentives (Including Financing)

1 Number of projects accessing financing CRIS database
1 Dollar value of financing provided

1 Number of projects with HEMI CRIS database
1 Type and value of projects with HEMI

1 Number of AHPWES projects CRIS database
1 Dollar value of AHP incentives paid
1 Characteristics of AHP projects

Marketing and Outreach

1 Dollar value of cooperative advertising incentives; value of Program records
leveraged marketing dollars Surveys with participating
1 Number of contractor firms accessing co-op incentives contractors

1 Where and when co-op advertising is used

1 Number of marketing materials that promote HPWES NYSERDA marketing records
1 Diversity of promotional activities
1 Value or impressions linked to HPWES target market

1 Number of contractors included on program website list Program records
1 Inquiries/web analytics for page

1 Number of CBOs engaged to promote program Program records
1 Audit-only and program participants affiliated with CBOs

Provide Incentives and Other Trade Ally Support Activities

1 Number and dollar value of training, certification, accreditation, and Program records
renewal incentives

1 Number and dollar value of financial assistance for diagnostic Program records
equipment

1 Type of equipment purchased

1 Number and type of trade ally training and technical support Program records
activities provided by program field representatives

Continued
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Qutput Potential Data Sources

Conduct Comprehensive Home Energy Assessments (CHEA)

1 Number of audits CRIS

1 Number of audit reports Program records
1 Measures/upgrades identified in audit
1 Health and safety issues identified

9 Estimated costs

Quality Control Activities

1 QC procedures documented Program records

1 Number of projects inspected Program records
1 Findings of inspections

B.7 Outcomes and Logic Diagram

This section contains the table of outcomEahleB-7), including shortterm, mediurterm, and longerm
outcomes, alogwith the indicators and potential data sourfoeshe indicators. The logic model diagram
(FigureB-4) is included at the end of this section.

Outcomes are the less certain theoretibainges that are expected to result fpyogram activities.
Outcomescan occur as soon as program activities begin and can continue to occur after a program ends.
For the current HPWES Program, we defsh@rttermoutcomesasthoseexpected to occur before the end

of 2014,intermediateterm outcmesasthoseexpected taccur in 2015 and 2016, almhg-termoutcomes
asany that might be measurable only after the precursor activatigsits,and outcomes have occurred.
Thus, longterm outcomes may occafter the end of the program cyadecoul reflect the

accomplishments of previous program effoRsogram spilloveand market effectsan occur at any point,

butaretypically most evidenonly whenlong-termoutcomes are measured

It is important to note that because the HPWES program haategeontinuously since 2001, it is possible
that indicators of longerm outcomes are starting to occur and that these indicators provide evidence of
potential market effects.
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Table B-7. Outcomes, Indicators, and Potential Data Sources

Outcomes

Indicators

Data Sources and Potential
Collection Approaches

Short-Term/Intermediate Outcomes from Pr

ovision of

Consumer Financial Incentives and Financing

1. HPwES-qualified home
upgrades occur

1 Audit conversion rate

1 Increasing portion of New York
housing stock receiving
HPWES services

1 Program records
9 Census
1 Industry reporting

2. Increased installation of
qualified measures

1 Market share of qualified
measures

1 Surveys or other data from
equipment vendors

3. HPWES projects accessible
to more households

1 Diversity of applicants in
income and education levels

1 Program records

1 Participant, audit-only, and
market surveys

Short-Term/Intermed

iate Outcomes from Marketing and Outreach Activities

4. Program affiliated
contractors reach
prospective homeowners

1 Number and value of projects

9 Referral rate for contractors
that tap co-op dollars

1 Interviews with participating
contractors

5. New York homeowners
aware of HPWES

1 Awareness of program brand
or service

1 Surveys of participant and
nonpatrticipant households

Short-Term/Intermediate Outcomes from Incentives and Other

Trade Ally Support Activities

6. Program affiliated
contractors value their
affiliation with HPWES

1 Program affiliated contractor
tenure

1 Project volume

1 Expectations for future
participation

1 Program records
1 Contractor surveys

7. Certified contractors value
BPI certification

1 Certification/accreditation
status, intention to maintain
certification

1 Profitability of HPWES projects

1 Increasing portion of
accredited firmsétechnicians
with certification

1 Participating and
nonparticipating contractor
surveys

8. Increases in HPWES project
volume demonstrates
viability of services

1 Affiliated contractors routinely
offer HP; represent an
increasing portion of business

1 Surveys of participating
contracting firms

9. Firms expand capacity or
geography

1 Firms accessing incentives to
add capacity or expand into
new geographic areas

1 Tenure of firms

1 Program records

1 Surveys of participating
contracting firms

Continued
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Outcomes

Indicators

Data Sources and Potential
Collection Approaches

Short-Term/Intermediate Outcomes from Comprehensive Home Energy Assessments

10.

Program-affiliated
contractors increasingly use
diagnostic equipment and
apply building science
principles

1 Portion of all jobs or bids that
include diagnostic equipment

1 Application of these
approaches to nonparticipant
homes

1 Use of equipment in overall
sales

1 Contractor surveys

11.

HPWES projects are scoped
appropriately and meet
consumer needs

1 Audit scope relative to project
scope

1 Higher conversion rate

1 Level of homeowner
satisfaction with audit, bid,
and/or work completed

1 Interviews with staff and
contractors

1 Program records

1 Surveys with audit-only
participants

1 Participant surveys

12.

The program supports
increasingly comprehensive
projects

1 Portion of projects with more
than one measure

1 Portion of household energy
savings expected or modeled.

1 Program records

13.

Increasing numbers of
technicians & firms are
certified to deliver multiple
services

1 Portion of firms with multiple
certifications

1 Increased portion of techs with
multiple certifications

9 BPI records
Contractor surveys

Short-Term/Intermediate Outcomes from Quality Control Activities

14.

Installations follow best
practice

1 Results from QC reviews

1 Program records
1 Interviews with QC contractors

15.

Contractor quality improves

1 Level of disciplinary action

1 Program records

16.

Incremental costs
associated with program-
qualified measures or
services decrease

1 Project pricing, job costs,
incremental costs of high
efficiency measures promoted
by the program

1 Program records

1 Efficient product pricing
research

1 Surveys with contractors and
homeowners

1 Estimates from competing bids
or comparable nonparticipating
projects

17.

Increased consumer
confidence in the value of
comprehensive upgrades

1 Resident satisfaction;
willingness to recommend
HPWES services

1 Nonparticipant confidence that
energy savings will be realized

1 Participant surveys
1 Market/homeowner surveys

18.

Increased consumer
demand for or interest in
energy-saving upgrades

1 Value of energy-saving
upgrades relative to other
upgrades

1 Intention to pursue energy-
saving upgrades

1 Participant surveys
1 Market/homeowner surveys

19.

Expected savings are
confirmed and refined

1 Realization rate

1 Impact evaluations

Continued
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Outcomes

Indicators

Data Sources and Potential
Collection Approaches

Longer-Term Outcomes

20.

Unaccredited firms and
noncertified techs
experience pressure to
compete

1 Reported level of interest in
obtaining BPI certification or
accreditation

1 Pay or profitability differential
among certified contractors
and/or accredited firms

1 Interviews with accredited firms

1 Surveys of certified and
noncertified contractors

1 Prevailing wage data

21.

New York benefits from a
stable home performance
contractor market

9 Tenure of accredited firms
1 Expectations for the future

9 BPI records
1 Surveys with participating firms
and contractors

22.

Nonparticipating contractors
offer advanced diagnostics
and HP services

1 Familiarity with advanced
diagnostic approaches

1 Rate at which nonparticipant
firms possess diagnostic
equipment

1 Familiarity with and intent to
pursue BPI certification

1 Nonpatrticipant contractor
survey

23.

Changes in standard
practice increase project
quality and energy savings
attained

1 Evidence of changes in
diagnostic and installation
practices that align with
building science principles

1 Nonparticipant contractor
survey

1 Participant contractor survey

24,

More efficient housing stock
in New York

1 Building science principles
applied to increasing portion of
HVAC replacements and other
upgrades that affect energy
use and building envelope

1 Statewide residential housing
stock studies

1 Nonparticipant contractor
survey

1 Participant contractor survey

25.

Sustained energy savings
and demand reduction

1 Upgraded homes consume
less energy than comparison
homes for 10 or more years

1 Statewide residential housing
stock studies

1 Impact evaluations
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Figure B-4. Initiative Logic Diagram
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B.8 Assumptions About Strategies

This section describes the testable hypotheses or testable assumptions about the program to be explored in

the PE/MCA and Impact evaluatians

B.8.1 Baseline Market Conditions

NYSERDA& HPWES program has operated continuously since 2001 and has evolved over tlte years
incorporate a variety of contractor and homeowner incentives, including access to free or aeditsed

and provision of multiple financing options. This section describes the key activities expected to affect the
market for home performance serviceshew York and identifies the pathways for program spillover and

for outof-program spillover.

B.8.2 Mid-market Supply-Side Actors

Prior to the implementation of HPWES, the New York residential retrofit market was perceived to be highly

fragmented. This fragmeation was evidenced by the following observations:

1 Contractors focused on one specialty

1 Lack ofquality CHEAservices

1 No or limited deployment of advanced diagnostics, such as bldeartests and infrared
photography

1 Lack of consistently applied standarr effective sizing and installation of enengsing
equipment

In response to these observations, the HPWES program aligned with efforts to improve the overall quality

of the residential contracting market and sought to specifically intervene in laaeasotst directly include

applications of building science principles to residential upgrades. The fundamental assumption behind

these activities is thahe HPWES program needs to build an industry of professievtadscan diagnose

and treat homes with §ih energy bills, shell or comfort problems, or health and safety probiEriss.

home performance approach is embodied in the fAhouse &
Performance InstitutéBPI), a certification body supported by NYSERDAG#the beginning of the

HPWES program. BPI has leveraged the support of NYSERDA to develop a system of guidelines and

credentials that are now available to home performance contractors throughout the United States. Through

BPI, NYSERDA has sought to suppduilding this industry of professionals in New York by:
1 Facilitating access to training and certification activities

1 Promoting contractors with specific credentials
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1 Requiring all potential projects first receive a audit

1 Providing incentives to contrtors to offset the time needed to comply with program requirements

that might otherwise limit the profitability of prograqualified projects

The HPWES programromotes the application of building science principles and aduglity workforce

by requirnginvolvement ofBPIl-accredited firms and specifyingles for BPicertified technicians within

those firms. Thus, BPI status confers real benedits access to program resources and incentives) and
hypothetical benefitse(g., market differentiatiorand profitability).ldentifying potential sources of market
pressure that could lead to market effects will require understanding and documenting the mechanisms by
which nonaffiliated firms and noscertified technicians experienogarket pressurdabat face them to

consider aligning with HRype services. Market pressures result from the expectation that perception of
higher quality and potential profitability will create pressure on unaffiliated market attese market

pressures act on four key ritteam market actors in different waysapleB-8).

Table B-8. Four Mid-Stream Populations

BPI Status Indicators of Market Pressure

Accredited Firm If successful, accredited firms should:

1 Maintain their accredited status

1 Be more profitable

1 Be able to sell HP-quality services
Other evidence of differentiation:

1 Expanded in size or in services offered

1 Established expectations for enhanced standard practices on specific
types of upgrades

Non-Accredited Firm The success of BPIl-accredited firms will:

1 Create pressure to offer similar services

1 Create pressure to obtain BPI accreditation
1 Create interest in BPI-certified technicians

1 Force consideration of i and eventual implementation of i changes
in standard practice to align with accredited firms

Certified Technicians If successful, certified technicians should:
1 Maintain their certification status
1 Be paid a higher wage

1 Have supervisory or oversight responsibility over non-certified
technicians

1 Possess better skills and employ standard practices in line with
building science and home performance

1 Differentiate themselves from their peers

Non-Certified Technicians The success of certified technicians will:

1 Create financial pressure based on perceived wage disparity

1 Create pressure to avoid oversight by peer (within accredited firm)
1 Increase interest in BPI certification

1 Increase interest in and commitment to align standard practice with
BPI-certified peers or the expectations of customers or employers
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HPwESfundamentallyfocuseson supporting and promoting contractors with specific credentials, so it is
important to verify that those credentials are valuabhepremiseis thatdiffusion of those credentials,
along withpressure from competing gactors, and overall increased interest in obtaining energy
efficiencywill createpressure on the neBPI market actors tadjust services or practices accordindty

this occurghan thedifferencebetween BPI and neBPI standard practices (and thasgrgy savings
associated with BPI, as opposed to good contractor practices) will be saradlsome portion of that

change is likely attributable to BPI.

Another important component of understanding the validity of the assumptions discussed here is to
understand and document the mechanisms by which contracting firms and individual technicians become
aware of any market advantage created by the program or by BPI credentials. There are numerous potential
sources for awareness (requests from potentiabowess, demand for access to incentives, trade

magazines, trade shows or professional gatherings, direct promotion activities conducted by the program or
BPI) that could inspire nonparticipant firms or uncertified technicians to seek out information.igxplor

the mechanisms through which contractors become aware of emerging credentials and business

opportunities should be a topic for contractor data collection.

B.8.3 Demand-Side Activities

HPWES seeks to inform New York homeowners about the benefits and opfiestohhome upgrades

supported by advanced diagnostics and application of building science principles.

This is achieved by:

1 Providing homeowners with accessatfsee or reducedost comprehensive horaedit
1 Providing access to incentives to offset thetof specific measures
1 Linking homeowners to attractive financing options that reduce tHeoapcosts associated with

comprehensive home upgrades

1 Offering quality assurance services to increase the confidence that progadified projects

perform asexpected

Access to free or reducebstauditsencourages homeowners to find out what their home nesbile
financing options remove initial economic barriers. A potentially important component pfdtiam was
the addition of free and reducedstauwlits and attractive financing options, both funded through GJGNY.
These itemareembedded within the HPWES program and likalypportecparticipating contractors

during contractions in the residential contracting market after the housing market coitep86@d/2008.

An important demandide assumption of the program strategy is that providing CHEAs to homeowners in

addition to incentives and financing to reduce the cost of upgrades will lead to increasingly comprehensive
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efficiency retrofits. The expegtion is that contractors trained in the whblmuse approach will offer more

comprehensive services (outcome 13) and will complete more comprehensive [foojecine 12).

An important component of surveys with participating homeowners, as well astketrsurvey, will be
investigating how homeowners become aware of the program and select a contractor, and the relative

priority placed on upgrades to achieve energy savings (or other sustainability goals).

B.8.4 Spillover and Market Effects

Spillover and othenetto-gross approaches have been deployed to estimate energy program impact for
many years. Approaches to reliably estimate market effects, however, are nascent and thus there is no
standard approach to estimate direct or indirect market effects. Atusenprogram, with over a decade of
consistent effort in market preparation and program deployment, HPWES is likely responsible for some
movement in indicators of loArm outcomes. Whether the effect is large enough to reliably measure

remains to be see

Combining the miemarket and demanside activities yields the following path to both -@ftprogram
spillover and market effects (associated logic model outcomesTaixeB-7 are numbered in

parenthesis):

1. Certified contraairs have superior standard practices that increase overall project quality and
expected energy savings over comparable projects completed ogriied contractors.1(, 11,
12)

2. Accredited firms systematically apply the changes to standard practice expected from their

certified technicians to all prograqualified projects.14, 15)
3. Consumers are receptive tefie serviceand request thenfl8)

4, Both certified contractors and accredited firms apply changes to standard praatidéamd

installation to projects that do not ultimately participate in the progridn2g)

5. These services are profitabl8, 9)
6. Incremental costs for program sponsored services and energy conservation measuresl@gcline. (
7. Both certified contractors and accredited firms apply these changes to standard practice to all

projects that include measures associated with home energy perforni2ahce. (

8. Non-certified or accredited firms obtaihese skills in response to competition from accredited
firms. (20, 22, 23
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B.9 Non-Program Influence on Outcomes

This section describes the influences that are extermia¢tprogram that may affect the outcomes, such as

the economy and otherfluencesover which NYSERDA programs have no direct influence.

1 Broad changes in the market for residential upgrades affected by expectations for housing price

appreciation, futurencome, and other economic concerns

1 Mild winter/cool summers reducing interest in weatherization improvements

1 Declining costs of natural gas that result in fewer measures or projects passiefjetisteness
screening

1 Confusion in the marketplace due mnpeting utility rebate programs

1 Restrictions created by funding sources or legislative requirements that increase program
complexity

1 Changes in political priorities that result in increases or decreases in program resources

1 Revisions to state and fedétax codes that encourage or discourage purchases of -@ifcgnt

equipment by residential customers
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Appendix C Analysis of CRIS Data Memorandum

This chapter presents the results of initial analyséisedflY SERDA Comprehensive Residential
Information System (CRIS) database, which housesIEWgES program tracking data. Thisalysiss
integrated with the findings from other data collection activitiethe final reportThe evaluation team

analyzed project data from the CRIS database and drafted this memorandum to:

1 Share insights and progretrends with NYSERDA staff and solicit their input
i Detail methodological approaches so NYSERDA staff can clarify data assumptions
C.1 Summary

NYSERDAG6s HPwWES program supported more than 54,000
million kilowatt-hours (kwWh) of estimated electricity savings and 1.9 million British thermal units
(MMBtu) of estimated notwlectricity savingg® Since 2012, insulation has bemsponsible for achieving

the largest portion of program energy savings in electric, naturahgdslelivered fuel heated homes.

While the program experienced a steady increase in the number of projects completed each year between
2004 and 2007, the total and g@oject prograrestimated kWh savings declined during this peridds

is likely attributable to improvements in modeling and savings estimatidiner than substantial changes

to project characteristics. Frop®07 to 2011hetotal estimated program savings increa$exvever the
averagekWh saved per project remained constant durimgé¢hyears. The increase in total estimated

electric savings from 2007 to 2011 is, in part, due to increased program participation.

The portion of HPWES project costs covered by direct incentives to homeowners has declined since the
GJGNY financing productarere made available in 2011. In 2013 the program disbursed a total of $30.6
million in financial assistance (including both rebates and loans), $20.1 million (abethtitds) of which

came from GJGNY loans.

Consistent with the results of previous stsdie small group of contractors is highly engaged with the
HPWES program. Specifically, the top ten percent of contractors completed the majority of projects each
program year. Of the 406 contractors active at any time between 2003 and 2013, aftoiud @fi¢he
contractors active in 2003 (24 of 75) have been continually active throughout the program. These 24
contractors completed about etheérd of all HPWES projects (32%) from 2003 to 2013 (16,888 of the

53,209 total projects connected witlsecificcontractor ID).

20 From program tracking system, not verified net savings.
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CRIS provides evidence that most of the contractors enrolled in HPWES are able to bring projects with
multiple major measures to the program but that specific projects may not reflect this capacity for
comprehensiveness. Because projecpsds affected by conditions of the home, expertise of the
contractor, and household financial constraiitts difficult to determine the extent to which each of these
items may or may not be affecting project comprehensiveness. Survey data frorpgianjcontractors

and households will help NYSERDA understand the likelihood of each scenario.

C.2 Methods
The evaluation team downloaded fourcoradna | | mi t ed reports from NYSERDAOGs C
1 HPprojects Data contain projedevel information from homawvners who have completed a

project through NYSERDA®&6s HPWES progr am. HPprojec
2001, to December 31, 20%5.

i HPReporti Measurelevel information from homeowners who have completed a project through
NYSERDAO®s HPRmBEBReport contains data from program inception in 2001 through
December 31, 2013.

i ProjectExpori Audit application information from homeowners who have applied for or
completed an audit subsidized through GJGNY. ProjectExport contains data from bém\20h0
to December 31, 2013.

i CompleteProjectStatusDatePata contains dates for key status changes including audit
approval, audit complete, and HP work complete. CompleteProjectStatusDates contains data from
November 2010 to December 31, 2013.

All four tables contain key identification variables to link data from one file to anetlewring the

evaluation team to import information from one dataset to another. The evaluation team linked data from
HPprojects and HPReport using the ProjectID varialihe. evaluation team also linked data from
ProjectExport and CompleteProjectStatusDates using the ResNum variable. All projects that received a
GJGNY-funded audit had a ResNum identification number attagh€de evaluation team linked project
level informdion from completed projects (HPprojects) to audit application information (ProjectExport)

using the GJIGNY Resnum variable for all completed projects with a G3@héed audit.

21 This Process Evaluation and Market Characterization Assessment covers #292812ogram years.

22 GJGNY-funded audits began on November 15, 2010. (So®mmeess Evaluation and Market
Characterization and Assessment: Green JoBBseen New York Residential PrograBeptember 2012.
Prepared by NMR Group, Inc. for NYSERDA.)
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For the HPprojects and HPReport tables, the evaluation team calculatedrttie ywaject was completed

by extracting the year from the COMPLETEDT date variable (referred to as YearCompleted in this
documen) Theevaluation team analyzed all available data from these four tables to identify key trends in
in the HPWES program. Hilings in this document focus predominantly on the HPprojects and HPReport
datato allow identification of longerm trends across the bulk of the program timelie, 2001 to 2013),

expected to inform the market characterization and assessment in 2014.

C.3 Findings

The findings below provide detailed summaries of the program data housed in CRIS.

C.3.1 Estimated First-Year Program Energy Savings

The evaluation team summed fisgtar estimated neelectric energy savings (in MMBtu) and the number
of projects by yearThe number of annual projects has steadily increased from 2001 toR2§arkeC-1).

While participation declined from 2011 to 2012, participation rebounded slightly in 2013. Also, the
estimated MMBtu savings per year remaingghdy from 2011 and 2012, dropping slightly in 2013,
yielding similar overall MMBTu savings across the three years (218 k MMBTu in 2011, 213 k MMBTu in
2012, and 197 k MMBTu in 2013).

Figure C-1. Number of Projects and Estimated MMBtu First-Year Savings by Year

8,000 300k
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Number of 6,343 6,468 Est. Savings
Projects 5755 5,871 (MMBtu)

4,000 150k
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To compare estimated firgear MMBtu savings by heating fuel type, the evaluation team summed MMBtu
energy savings for all heating types by y&dEstimated firstyear MMBtu savingdor oil projectshas

steadily increased from about 10% of projects in 2001 to more than half of all pioj26ts3(Figure

C-2). While the proportion of naturaas savingbasdeclinedsince program inception, the overall annual
natural gas savingemains larg€about 65,000MMBtu in 2013).

Figure C-2. Percentage of Estimated First-Year Savings by Heating Fuel Type (MMBtu) by
Year
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To investigate estimated firgear electricity avings by measure, the evaluation team summed estimated
kWh savings by NY SdtRdored Whileiestalfation & compadt fluorescent lights

yielded the largest firsgfear kWh savings for completed projects through 2012, insulation overtook

compact fluorescent lamps (CFLs) savings for completed projects in 2013. Additionally, estimated first

year kWh savings have decreased by about 8% annually from a high of 2.1 gigawatt hour (GWh) in 2004 to
a low of 0.47 GWhs saved in 201RBigureC-3). Electricity savings from insulation increased to 0.55

GWhs and accounted for 24% of electric savings in 20th@ largest saver of electricity in 2013.

2 Variables used: FY_COAL_MMBTU_SAVINGS, FY_GAS MMBTU_SAVINGS,
FY_KEROSENE_MMBTU_SA/INGS, FY_OIL_MMBTU_SAVINGS,
FY_PELLETS_MMBTU_SAVINGS, FY_PROPANE_MMBTU_SAVINGS,
FY_WOOD_MMBTU_SAVINGS, and YearCompleted from the HPReport table.

24 Variables used: NYSERDA_SUB_CATEGORY and YearCompleted from the HPReport table. The
evaluation team excled! the following sucategories when calculating the annual proportion of kwWh
savings: Auxiliary Electric, Boilef Steam, CAZ Improvements, Ground Source Heat Pump, Heat Energy
Recovery Ventilator, Other Costs, Reset Control, Skylight, Smoke, Radon, te€tds, Storm

Windows/Doors, Ventilation Fan, and Water Heéit&olar. Thesesub at egori es ar e not incl ud

otherso digare€gory for
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Electricity savings from insulation averaged .34 GWh annually from 2003 to 2018her measures have

similar levels of electric savings between years.

Figure C-3. First-Year Electricity Savings by Top Five Measures by Year

80%

Percent of 21

Est. First Year
kWh Savings
All Others
e CFLs
Furnace
Insulation
s \VH: Instant
s \VH: Tank

I Y

- _/‘7“9:

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
(Total Est. GWhSavings) (16) (35) (37) (35) (24) (28) (33) (36) @47) (7)) (28)

To investigate estimated firgear MMBTu savings by meas) the evaluation team summed estimated
MMBTu savings by NY S&aRdiésdSIImilan® kvehsaviags,dathbinsulation and
furnaces also yield high firgtear MMBTu savings. Insulation consistently produced the largest estimated
first year MMBTu savings, with air sealing and furnaces consistently yielding the second and third highest
first year MMBTu savings across all program years. Starting in 2010, MMBTu savings for furnaces began
to decrease, whilair-sealingsavings increasedrigureC-4).

25 Variables used: NYSERDA_SUB_CATEGORY and YearCompleted from the HPRapte. The
evaluation team excluded the following stéditegories when calculating the annual proportion of Total
MMBTU savings: Auxiliary Electric, Boilef Steam, CAZ Improvements, Ground Source Heat Pump, Heat
Energy Recovery Ventilator, Other Costgset Control, Skylight, Smoke, Radon, CO Detectors, Storm
Windows/Doors, Ventilation Fan, and Water Heéit&olar. Thesesub at egori es ar e not
ot her so digure€d. Note/thaf Total MMBTU savingsicludes natural gas, and delivered fuel
MMBTU savings.
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Figure C-4. First-Year MMBTU Savings by Top Five Measures by Year
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The evaluation team summed the figstar electric savings for customers of epahticipatingelectric

utility in New York State by yeat® The majority of firstyear electric savings come from projects in
National Grid territory FigureC-5, orange line). However, the total electric savings in National Grid
territory continues to decreaBem a high of 2.2 GWh savings in 2006 to a low of 1.3 GWh savings in
2013 FigureC-6). Also, in 2010, the proportion of firglear GWh savings for New York State Electric &
Gas and Rochester Gas & Electric increased to 31%GWhs) and 22% (.74 GWhs) respectively.

Figure C-5. Proportion of Estimated First Year GWh Savings by Utility and Year

75%
Percent of 2.2
Est. First Year
kWh Savings
by Utili
4 ty 13 1.3
(GWh Savings) )
1.1
—_— % 63
5622 e —— 74 \//
’ 3
0%
2006 2007 2008 2009 2010 2011 2012 2013

Other NY State Utilities s\ gtional Grid

= New York State Electric & Gas Rochester Gas & Electric

Note: Other NY State Utilities include Consolidated Edison, Central Hudson Gas & Electric, Orange & Rockland, Long
Island Power Authority, municipal utilities, and multiple providers.

2 Variables used: ELEC_UTIL_NAME, FY_KWH_SAVINGS, and YearCompleted in HPReport table

C-6
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Controlling for the number of ratepayers shows the increase in savings obtained from Rochester Gas &
Electric since 200%s well aghe decline in savings fdroth National Grid and Rochester relative to
Central Hudson Gas & Electric in 2011 and 2012.

Figure C-6. First-Year kWh Savings by Utility and Year per Residential Ratepayer

3
Normalized Central Hudson G&E —_—
Est. First (2.13 kKWh per ratepayer)
Year kWh
Savings by
Ratepayer )

1

0 :

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 *2013
Other NY State Utilities s N ational Grid
= New York State Electric & Gas Rochester Gas & Electric

* First year estimated kWh savings divided by the annual total residential ratepayers within the utility territory. The Energy
Information Administration has not published 2013 residential ratepayer counts by utility territory; the evaluation team
used 2012 totals as 2013 estimates.

To examine the relationship between average project energy savings and the total energy savings by year,

the evaluation team plotted the prRKgureG7/addsiguteot al estir
C-8 and then plotted the average estimated savings per project as a line for botitfigategen program

l aunch in 2001 and the end of 2013, NYSERDAO®6s HPWES j
estimated total savings of 34&Vh. On average, each completed project saved an estimatéah\d25

While total estimated program savings increased from 2007 to 2011, the average kilowatt hours saved per

project remained constant during those years (at around 500 per gf@ace,C-7). The increase in total

estimated electric savings from 2007 to 2011 is, in part, due to increased program participation.

27 Variables used: FY_KWH_SAVINGS, FY_MMBTU_SAVINGS and YearCompleted from the HPReport
table





































































































































































































































































































































































































































































































































































































































































































































































































































































